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VACATION TIME 


INDUSTRIAL ARTS AND VOocATIONAL Epuca- 
TION wishes its many readers a pleasant and 
profitable vacation time. 

May the weather be just right, summer 
school enjoyable and exhilerating, the swim- 
ming good, the fish large and numerous, the 
tours trouble-free, railroad fare and hotel 
rates low, and the homecoming the best of all. 


IN THIS ISSUE 


For readers of this magazine who are in- 
terested in craft and art metal work, “Enamel- 
ing for Beginners” might be recommended. For 
those who have the good fortune of possessing 
a summer home, the article on “Slab Furni- 
ture” may be of special interest. For those 
who even in vacation time want to continue 
planning for the school year, the article on the 
“Profile-Type Rating Card,” or “Organizing 
Printshop Production,” or the “Guiding Prin- 
ciples in Planning a Course in Woodwork” 
may have special appeal. For those interested 
in architectural drawing, the test and scoring 
sheets which were chosen for this month’s sup- 
plement may be interesting. For the camping 
instructor, there is a “12-In. Open-Cockpit 
Motorboat” that will entrance the boy. 

Besides those mentioned, there are other 
articles which we hope will prove appealingly 
satisfactory. 


THIS MONTH’S COVER 


The picture chosen for the cover this month 
shows the open-pit method-ef mining bauxite 
— aluminum-bearing ore. 

Photograph courtesy Aluminum Company 
of America, Pittsburgh, Pennsylvania. 
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J-47 DISC AND BELT SANDER 


Professional Finish For School Shop Projects 
Made Possible With This Versatile Machine 


With this combination sander, inexperienced students can 
produce work that is professional in appearance. 



















The machine has a wide range of application in the school 
shop. Because it is available in any combination of belt 
sander, disc sander and grinder, it is particularly adapt- 
able to the needs of any shop whatever its requirements 
might be. The belt sander may be operated in either 
the horizontal or vertical position, depending on the type 
of operation to be performed. 












Like the other machines in the “J” line, this precision- 
built sander incorporates all of the latest features of 
operation, control and safety that are to be found in the 
larger Yates-American industrial machines. 


YATES - AMERICAN MACHINE COMPANY 3 State By. 
BELOIT, WISCONSIN ttre OU Cette 
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Yours will too if you act quick- 
ly and ask for complete infor- 
mation on the Take - About 
Sander that pays for itself re- 
finishing desks in just 2 class rooms. Your maintenance 
man can easily resurface 12 to 20 desk tops per hour. 


Write now and the Take-About will be FREE equip- 


ment for your Manual Training classes next fall. MODERN DESIGN-MODERN CONSTRUCTION 
The new Atlas is an ideal metal lathe for the school shop—de- 









We also manufacture Floor Sanders and Edgers. Keep your schools se ee, bale en yd Welt ome he 
in first class shape with Porter-Cable equipment that pays for itself. 18” between centers, and may be fitted with attachments for all 





machine shop operations. 


Other new Atlas metal lathes priced from 
Wette Sor. detalle. tehay pone Mi pT Beans Bee 
chance,” say many industrial teachers, “than 
one expensive model and a waiting line.” 
Write today for latest catalog of metal and 
wood lathes, drill presses, tools & attachments. 
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The General Shop and the Student 


Harold J. Davison 


Northeastern High School, Detroit, Michigan 


The visualization of the duties of pupil foremen composing 
the personnel staff of a school-shop organization is most 
easily accomplished when accompanied by a vivid mind pic- 
ture of the growth of the general-shop idea. The general shop 
is not the result of a radical departure from accepted pro- 
cedures, but rather the result of a gradual broadening of the 
scope of shop ideas to conform to the needs of the pupils. 

The general-shop idea has come in response to the demand 
for socialized courses of study. The traditional unit shop is 
too_narrow-to meet the requirements of a broad social in- 
structional program. 


Establishing Units - 

The instructor of a unit shop who wants to establish a 
general shop should not attempt to establish it as such, but 
rather permit it to evolve gradually from his original unit 
shop. The general shop is self-developing, and comes in re- 
sponse to the need and the desires of the pupils. The activities 
of a unit shop are increased to take care of the various in- 
terests of the pupils in the classes, and thus the continual, 
but slow, broadening of activities grows into the general shop. 

This enrichment of the course of study may be accom- 
plished with little expenditure for additional equipment. The 
additional equipment necessitated by the inclusion of the 
various contemplated activities. should be carefully considered 
before a decision is made. It must be borne in mind that the 
determination of essential equipment is very largely depend- 
ent upon the objectives of the course. The general shop lends 
itself particularly well to industrial-arts courses, while voca- 
tional and technical education may best be served by spe- 
cialized unit courses taught in a unit shop. 

Let us consider a traditional manual-training .shop 
equipped for woodwork. This shop may be equipped for only 
bench work in wood or it may have a few lathes and other 
power machinery. The instructor has a pupil assistant, called 
the superintendent, who takes care of a number of routine 
matters in class procedure, as well as having general super- 
vision over the shop during the actual work period. 

Along comes a boy who is particularly interested in elec- 
tricity, a boy who has, perhaps, done some experimenting 
along electrical lines at home. During a class discussion two 
or three boys show a marked interest in this activity and 
express a desire to receive additional instruction, as well as 
an opportunity to exchange ideas with the other boys with a 
similar bent. 

The time is now ripe for the instructor to suggest the pos- 
sibility of an electrical unit. It is possible for him to set 
aside a couple of benches in one corner of the room which 

"will henceforth be known as the electrical unit. If funds are 
unavailable for the purchase of supplies the pupils can ordi- 
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The author shows how a unit shop may be 
transformed into a general shop. He also out- 
lines the duties for the student foremen who 
are appointed to supervise the various activity 


groups in such a shop. 





narily be depended upon to bring in all that is needed. 
Later this unit should have a place in the shop budget along 
with the other recognized activities included in the course. 


Selecting Foremen 

The presence of a “key” boy makes the choice of the first 
foreman of this group a very simple matter. Since he is in 
more or less complete charge of the group his duties as fore- 
man will be correspondingly clear. His specific duties will 
necessarily be in accord with the instructor’s particular plan 
of shop management. Aside from his routine foreman duties 
this “key” boy would be in a position to act in the capacity 
of assistant instructor for his group. 

With the addition of activities in the shop, the student 


' superintendent’s responsibilities become increased. Such a 


situation calls for an enlarged pupil-personnel organization. 
In a single-activity shop the superintendent might be quite 
able to assume the leadership of the group activity. In a 
multiple-activity shop it is advisable to have a foreman for 
each group. In our hypothetical set-up it would now become 
necessary to appoint a woodwork foreman. This first boy 
selected should be the outstanding boy of the group. His 
position would then be similar to that of the “key” boy in 
the electrical group. 

Since the general shop has come in response to the demand 
for socialized courses of study, we must recognize that social 
efficiency is one of our major objectives. In the school shop 
this social efficiency may best be developed by a systematic 
plan of rotation of the pupils composing ‘the pupil-personnel 
organization. The plan should be so devised that each pupil 
in the class may have ample opportunity to participate as a 
member of the staff, irrespective of his outstanding attributes. 
It is not meant that no cognizance should be taken of in- © 
dividual characteristics, but rather that, after considering the 
boy’s qualifications and the requirements of the position, 
each boy should receive the opportunity to function as a 
member of the pupil-personnel staff in the position for which 
he is best suited, even if a boy who has previously been a 
member of the staff is better qualified for the job. In this 
way each boy experiences the problems arising on both sides 
of the shop-management problem. 

The instructor must bear in mind that the duties and re- 
sponsibilities of the various staff positions must be clearly 
outlined if proficiency is desired. It is not to be expected 
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that the novice will instinctively do the correct thing. Definite 
instructions are essential to a smooth-running shop organiza- 
tion. 

Large classes and a greater variety of activities within the 
shop call for a more complex shop organization. Under such 
conditions the foreman’s job is a full-time proposition. If the 
groups are small the foreman may find time to carry on 


projects of hisown. , 


Duties and Responsibilities of the Foreman 


The greater the number of activities carried on in a gen- 
eral shop, the greater the number of foremen required. As 
each new activity is added to the course, a foreman should 
be appointed for the group. The size of the general shop, that 
is, the room in which these various activities are carried on, 
the equipment of the shop, the number of pupils in the class, 
the number of pupils in each group, the supplies and ma- 
terials available, the arrangement of the shop, the manner in 
which tools are distributed, the various teaching and check- 
ing devices used, the method of instruction used, as well as 
the pupil personnel organization itself, influences the respons- 
ibilities and duties of these foremen. In every instance it will 
be found that there are a number of duties and responsibil- 
ities that are common to the foremen of each group. 

It is impossible to discuss the exact duties which are com- 
mon to all pupil foremen in a given general shop unless the 
set-up of the shop, as indicated by the factors just enumer- 
ated, is known, but an attempt will be made to suggest some 
of them. It must be kept uppermost in mind that it is un- 
reasonable to expect the pupil foreman to function well with- 
out a complete understanding of what is expected of him. 
To this end, detailed instructions concerning his job have 
been found exceedingly helpful. 

To reduce to a minimum the repetition which would occur 
if the foremanship job of each group was treated as entirely 
differing from that of any other, the responsibilities and 
duties common to all pupil foremen may be listed and the 
comparatively few duties peculiar to the foremen of any 
given group may be considered in detail later. 

The following activities and functions should be included 
in the list of responsibilities and duties common to all pupil 
foremen in a large multiple-activities shop. 

1. General supervision of own group. 

The pupil foreman should be made to feel his responsibility 
for the general conduct of the boys in his group and that 
much of the progress or retardation of the group is depend- 
ent upon him and his ability as a foreman. . 

2. Supplying the necessary tools for his group at the begin- 
ning of the work period. 

It has been found that if the tools ordinarily used in a 
given group are arranged in a sort of kit, and obtained from 
the tool crib at the beginning of the work period by the 
various foremen that the initial rush to the tool crib is 
eliminated. The foreman is thus personally responsible for 
all of the tools secured by him from the tool crib. Upon occa- 
sion the individual members of the group may obtain any 
additional tools that are needed without causing undue con- 
fusion at the tool crib. 

3. Get stock and material for his group when directed by the 
instructor. 

Delegating to the foremen the responsibility of issuing 
material and stock to the members of his group gives the 
instructor an opportunity to check all of the supplies dis- 
tributed. In this manner a record may be kept of all the 
material used by each individual member of the class. This 
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seems highly desirable, whether the supplies are paid for by 
the pupil or whether they are furnished by the school. Re- 
quiring the instructor’s O.K. on all material requisitions is 
an easy way to keep the amount of wasted material to a 
minimum. 

4. Help individual boys when necessary. 

When it is possible to do so, keeping in mind that each 
boy should be given an opportunity to serve as a member 
of the pupil-personnel staff, the foreman of each group should 
be chosen because of his marked ability in the particular ac- 
tivity in question. The tendency of the foreman to do a boy’s 
work for him rather than to assist him to do the work him- 
self, should be carefully guarded against. 

5. Keep record of boys in group. 

Each foreman should keep a record of all the boys in his 
group at a given time. The boys should be checked out of one 
group before being assigned to another. If no record is kept 
of the members in each group, confusion often results. Such 
a condition offers an opportunity for the foreman to “pass 
the buck” if one of his boys is not conducting himself as he 
another group and that some other foreman was responsible 
ity he may declare that he thought the boy belonged to 
another group and that some other foreman is responsible 
for his actions. Confusion may also exist upon the return of 
an absentee. This is especially true if the particular group 
is overcrowded. An accurate record of the assignment of 
boys to the group will materially aid in the distribution of 
boys as they move from one activity to another. 

6. Check jobs in notebooks of individual members. 

Having the foreman check the time of starting and the 
time of completion of each project in the individual’s own 
notebook will greatly assist the instructor in keeping an ac- 
curate check on the work accomplished by each pupil. 

7. Call the attention of the Safety Engineer to faulty equip- 
ment. 

Frequently the foreman is in a position to detect faulty 
equipment, or dull or burred tools which have been over- 
looked by the safety engineer. 

8. Report all infringement of shop rules to the superintend- 
ent. 

Since social efficiency is accepted as an objective of all 
shop courses, it is necessary to take cognizance of those 
pupils who cannot accommodate themselves to the rules of 
the shop. 

9. Return tools and unused supplies to the tool crib at the 
close of the work period. 

The foreman must not only return the tools for which he 
is personally responsible, but he must also see that the 
members of his group return all tools to the tool crib. 

10. Supervise the cleaning up of his section of the shop. 

As in industry, neatness and order should be the rule in 
the school shop. The following class is greatly handicapped 
if the preceding class has left the general-shop room in a 
poor condition. Except for shavings and other minor refuse 
on the floor, the general-shop room should be as neat, clean, 
and orderly at the close of the school day as it was before 
the first class in the morning. 

11. Make his daily report to the superintendent. 

After the tools and supplies have been checked in, the shop 
cleaned up, aprons and projects put in their proper places, 
and the boys have returned to their original positions, the 
foreman should make his final report to the superintendent. 
This report may consist merely of his O.K. or it may include 
any irregularities which may have come to his attention 
during the work period. 
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A Commencement Address 


Robert C. Woellner 


Executive Secretary 
University of Chicago 
Chicago, Illinois 


Foremost in the minds of the graduates today is the 
question, “Where do we go from here?” If, by chance, your 
answer is college, you are merely postponing for four years 
the real answer to the question. Now, or four years hence, 
today’s high-school graduate must face the greatly com- 
plicated world of productive industry. If the present condi- 
tions of affairs are not according to your fondest wishes, 
despair not. They never were. Your forebears found obstacles 
to overcome, and their successes have made life easier for 
them and for you. Out of toil, sacrifice, ingenuity, and de- 
termination has developed our American pattern of life. 

This industrial society, which they have built, and which 
you young graduates now face, should be observed from 
three points of view. First, you should observe some of the 
benefits to society as a whole which have been derived from 
the vast industrial organization established in this country. 
Secondly, you should observe some of the effects of this 
great industrial machine upon the individual worker. And 
thirdly, you should try to determine what all this is going 
to mean to you personally. 

No great amount of time need be spent here in a discus- 
sion of the benefits of industrial development to our people 
as a whole. You know what those benefits are, and the major 
characteristics of our machine age. Without an occasional re- 
minder, however, we tend to overemphasize in our thinking 
and feeling the toil, the struggle, the limitations, the handi- 
caps, rather than the benefits which we get. There never was, 
and there never will be, a generation of men that received 
something for nothing. Every invention, every convenience 
that you enjoy today, represents a background of human 
work and sacrifice. What has been done for you, you will be 
called upon to do for others. 

One cannot give the slightest thought to present-day so- 
ciety without a feeling of awe and appreciation for the 
things which have been made possible by the industrial 
processes of today. We have and may use the automobile, 
the radio, heating systems, cooking utensils, electric lights 
and electric appliances, and many other things made possible 
by a system of production unknown to our great grand- 
fathers. You young graduates of this “push-button” genera- 
tion come upon a heritage which you should appreciate; ap- 
preciate so that you enjoy it, and appreciate so that- when 
vou are placed in a position to do your part, you will feel 
that occasional inconveniences and hard work are worth 
while and are justified. 


Our Industrial Civilization 

This great industrial machine, of which all workers are a 
part, has certain characteristics to which attention will be 
hurriedly given. The making of so vast a variety of com- 
modities, and in so large amounts, necessitated the develop- 
ment of speed in production. Modern industry is perhaps 
best characterized by speed. Faster and faster moving have 
become our operations of production. New inventions have 
made. yearly more rapid our means for turning out goods. 
There seems to be sound evidence that even during the eco- 


To many of us, commencement addresses are 
dry and tiresome. This one is full of important 
matter which ought to be made part of what 
the boy ought to get out of his technical high- 
school course. 





nomic depression the increase in the speed of production went 
feverishly forward. Reducing speed as a solution for our in- 
dustrial ills seems idle talk. Make up your minds that the 
industrial world which you are to enter will continue to em- 
phasize those factors which tend to speed up the doing of 
things. 

There is a second characteristic of modern industry. The 
whirl with which manufacturing is carried on has empha- 
sized “efficiency” in every aspect of business and commercial 
life. Efficiency of machine and of personnel is causing a con- 
stant change in both. Time studies of the motions of men 
and machines correct any inefficient links in the chain of 
production. The life of industry is competition, and con.peti- 
tion emphasizes the doing of things in the shortest possible 
time and thereby reducing costs to a minimum. 

There is a third characteristic. Efficiency has become the 
mother of inventiveness. The urge to accomplish tasks in a 
superior fashion has challenged industry to do them in differ- 
ent and improved ways. New “gadgets,” new methods, new 
procedures for routing raw materials through manufacturing 
processes, have placed a premium upon ingenuity and have 
given inventiveness full opportunity. Each new invention 
suggests other possibilities, and this stimulation will continue 
to be exerted with increasing acceleration as industry ex- 
pands and develops. Those who long for a return of the 
“good old days” when the operations of production were less 
complex are entertaining a vain hope. It may be safely pre- 
dicted that instead of becoming simpler, our industrial proc- 
esses will continue to become increasingly more complicated. 

Moreover, speed, efficiency, and inventiveness suggest a 
fourth characteristic of current industrial life-—a continual 
and rapid change in methods of work and in occupations. A 
study of an industrial plant today reveals many machine 
tools and processes unknown to employers and employees of 
that same plant five or ten years ago. A well-trained mechanic 
of yesteryear, with no subsequent training, would be a misfit 
in. industry today. Ever since the earliest aspects of that 
phase of American development which historians speak of as 
the Industrial Revolution, change has characterized our in- 
dustrial life. With the advance of years the change has 
become more rapid. There is no reason for us to assume that 
from now on industrial life will remain static. So much for 
the benefits and characteristics of the machine age. 


The Worker and Modern Industry 
Now let us turn our attention for a few moments to the 
second aspect of our observations, namely: the effects of 
modern industrialism upon individual workers. There are es- 
pecially five of these effects which are described here without 
being evaluated as to their social implications. 
The first of these effects is the age limits which are grad- 
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ually being established for employment, especially that of a 
certain type. Juvenile workers have little place in plants 
using modern machinery. It does not pay industry to use 
child labor upon expensive machines, working with costly 
materials. On the other hand, the pace set by machine proc- 
esses taxes physical strength to the point at which the older 
worker finds it difficult to become re-employed if for any 
reason he is out of employment. Many corporations have 
established upper age maximums for employment of workers. 


Such policies give the middle-aged worker cause for concern. , 


Of course, upper age limits for employment vary with the 
type of work demanded of the worker. Heavy manual labor 
of a routine sort demands younger bodies than any other 
types of work. In occupations in which accumulated experi- 
ence is meaningful, the upper years for employment are ex- 
tended. The worker who is prepared to supervise has a better 
chance for re-employment after middle life than the worker 
who can do no more than the routine type of labor. 

The second effect of our industrial age upon the worker, 
the problem of maintaining physical and mental vigor, is 
closely related to the one we have been considering. The 
speed and efficiency of modern work has brought about new 
mental and physical requirements for the workers. Although 
the hours of work per week have been reduced, nevertheless 
this shorter working week takes more nervous energy from 
the workers than the longer working week under less tense 
conditions. Speed creates a nervous tension which requires 
a high degree of mental and physical energy. Interesting 
studies are now going forward in industry, which eventually 
will throw light upon the relation of fatigue to competency, 
accidents, and mental attitudes of workers. 

Closely allied to this subject is the third effect of the 
present-day industrial life upon the worker, which I wish to 
mention. This is the monotony resulting from continuous 
repetition. The division of labor carried to the point where 
each worker is engaged in a very small operation means re- 
peating that same operation over and over again within a 
limited working period. There is a sameness about the tasks 
which any worker performs, but the modern industrial worker 
is especially given to routine performance on the job. 

At times, of course, changes in the type of machines used 
or in the routing of the jobs force the worker into a different 
series of motions. In a rapidly developing industry these 
changes come quite frequently, when measured in terms of 
years rather than in terms of weeks or months. The need 
for being equipped to meet changes is another effect of in- 
dustrial life upon the workers. 

The final effect upon which I wish to comment concerns 
vocational opportunities. Although the division of labor has 
reduced many vocations to mere unit operations, it has 
created new types of positions. For instance, in the days when 
the cabinetmaker made the entire piece of furniture, he 
planned his work as he went along. Today, each operation 
in the making of that same piece of furniture is performed 
by a different worker. The planning and routing of the 
various operations are left to a new type or types of workers. 
The supervision, inspection, and accounting of production 
have created new kinds of jobs. The so-called “collar-and- 
tie” job has become more important as our industrial society 
has evolved. : 

Now, how does all this concern you who graduate today? 
Does it affect you, and if it does, in what way? People react 
to vocational life in several different ways. There are those 
who believe in the philosophy of chance. “If you get the 
breaks,” say they, “you will move along; if you don’t you 
are just out of luck and that is that.” They are partially 
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correct. Chance is an element in any human situation. How- 
ever, to say that progress in vocational life is entirely a 
matter of chance is a gross exaggeration; and, besides, is an 
attitude of mind which betrays the individual who holds to it. 

In recent times another attitude has developed. That atti- 
tude places the responsibility for our industrial problems 
upon the social’ group as a whole. It assumes that by govern- 
mental regulation, social planning, industrial codes, and so 
forth, the individual worker will be cared for, and that he 
need only concern himself with the social aspects of the in- 
dustrial problems, and forget about himself — an insignifi- 
cant part of a great machine. 

Some people assume a still different attitude toward voca- 
tional problems. They accept chance as an element in the 
situation, and hope that social progress will give them an in- 
creasingly large return for their labors, but in addition they 
feel a large responsibility for their part in vocational success. 
It is to those of you who hold to this point of view that I 
wish to direct a few remarks regarding the implications of 
the present industrial set-up for you as individuals. 


Industry Asks for Trained Workers 


First, permit me to congratulate you upon the fact that 
along with your general education you have received a spe- 
cialized kind of training which enables you to do something 
as well as to think. If and when vocational opportunities in 
industry occur, only those are sought who have training — 
specific training for a job. You will also discover, if you have 
not already discovered, that experience is a great asset in 
obtaining a position. Don’t become discouraged if your lack 
of experience proves a handicap to you. Try to get exper- 
ience, even under circumstances not fully to your liking. You 
may have to start at a level in the scale of employment some- 
what lower than a high-school diploma would suggest. But 
try to get started. ; 

Once on the job, the careful observer will begin to sense 
what has been said about the physical and mental health re- 
quirements for success in industry. To be really successful a 
young person must be able to do more than stay on the job, 
although that, at first, might require all you have to offer. 
If the young worker does not look ahead to advancement, 
he may find that at too early an age in life he is “through.” 
What has been said about the shortening of the years when 
workers are employable refers to the routine workers whose 
work is characterized by physical activities. The new voca- 
tional opportunities in planning and supervisory positions 
should lie ahead for those who have technical training, as you 
have, and who, in addition, have industrial experience of a 
routine type and have continued to grow. You need to look 
ahead. I realize that looking ahead is not always an easy 
thing to do. There are many difficulties which you will en- 
counter in trying to do so. Some of these should be men- 
tioned. 

Keeping oneself in physical and mental health is not 
always foremost in our minds. Maintaining sufficient energy 
to meet job requirements, plus the extra amount needed to 
continue the desire to advance, means placing physical and 
mental health above extravagantly good times, late hours, ex- 
cessive smoking, etc. There are so many tempting oc- 
casions to spend our energies needlessly, that it takes double 
courage and foresight to continue to keep ourselves fit for 
service. The rewards, of course, are many. In addition to 
being a factor in vocational success, vigor usually means a 
better point of view toward life and more fun from just 
living. A wholesome attitude toward life is its own reward. 
Another obstacle which you will have to face as time goes 
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on is the monotony of routine work. All work becomes routine 
in time. Accustoming oneself to a certain amount of routine 
is a good discipline. Routine work becomes harmful when the 
worker permits it to make him part of the machine. Not to 
see above the daily grind is disastrous to the individual’s 
progress. You have one possession which should save you 
from the ill effects of routine, and that is the education and 
training which you have already received. Your schooling 
should tend to intellectualize your daily work. You should 
be unlike the worker who, when asked why he was chewing 
tobacco, replied, “Because it gives my head something to 
do.” Your iritellectual interests should grow out of your work, 
and those with intellectual interests need never fear the 
monotony of work, whether that work be in the factory, the 
office, the field, or the kitchen. Keep alive the habit of de- 
veloping interests such as those which you have had an op- 
portunity to develop in school, and you will never be bored. 

Another problem which you must prepare yourself to face 
is that of change in the kind of work which you will do. 
New machines, new processes, yes, and new industries have 
been introduced and will continue to be introduced. What 
became of those engaged in the carriage industry when the 
automobile superseded the horse and buggy? I will venture 
an opinion that not all the workers could adjust themselves 
to a new kind of work. A personnel man in industry told me 
a short time ago that when his corporation found it necessary 
*to change from the use of one kind of machine to another, 
about fifty per cent of the workers could not make the ad- 
justments necessary for working with success upon the new 
machines. Fifty per cent of the workers had to be scrapped 
with the machines. How do you account for that? In routine 
positions (and all positions become more or less routine) 
there is a tremendous tendency for an individual to become 
so much a part of his particular work that he limits his 
thoughts, his actions, his life, to it. In time he becomes so 
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much a part of it that he cannot change. Such an individual 
finds it impossible to change when a change becomes neces- 
sary. He is frequently out of step, not realizing what has 
happened. To keep up with the times, and to keep fit in the 
broadest sense of the term, are not only your obligation 
toward your job, no matter what job it is, but also your 
obligation toward social progress. 

To keep abreast of the times, two things are necessary. 
First, one has to have a very good understanding of the 
present situation; and second, one has to have a view toward 
the future. The first is as important as the second. Change 
can be understood only in terms of the present. Your best 
basis for understanding the future is the training you now 
possess concerning the present. The engineer who understood 
best the working of the gasoline engine used in an automobile 
was in the most advantageous position to work into the air- 
plane industry. New operations, new machines, new processes, 
are outgrowths of old ones. To understand what might de- 
velop tomorrow, get fully acquainted with what is happening 
today. When you obtain a position, get to know thoroughly 
how your work should be done. You will be aided in doing 
this by the splendid background of training which you have 
already received. In passing, I might add that your study of 
the social situation should proceed in much the same manner. 

When learning of the present, however, try to keep an 
open mind for the changes which the future will bring. Be 
prepared to progress with the times. Don’t become set in your 
ways or unfriendly to new ideas until you are ready for re- 
tirement. The desire to continue to grow mentally and occu- 
pationally is an attitude of mind. It is an old and a faulty 
psychology which teaches us that one stops growing mentally 
when one has reached maturity. Make this truly your time of 
commencement, at which time you resolve that you will 
commence your journey toward an increasingly broader, more 
profound, and spiritually higher level of intellectual life. 


Age at Entrance and Term of Stay 


Max S. Henig 


Newark, New Jersey 


Vocational industrial-school appren- 
tices enroll at an age at which in most 
communities they are already eligible 


While this study was made in 1929, and while the term “student” 
may probably be better than “apprentice,” nevertheless the study 
shows a method and a purpose which might be well followed by 


shop teachers elsewhere. 





to apply for their “working papers.” 


This, of course, puts to immediate test 
the holding power of these schools, a 
power that is further tested by the very 
nature of the training these schools give. 
Industrial-school apprentices soon be- 
come “job-minded.” The modicum of 
training they have received, no matter 
how brief their stay in school, increases 
the temptation to take the first lucra- 


tive job that offers. In the light of these. 


conditions, a study of the holding power 
or apprentice turnover in vocational 
industrial schools would in all probabil- 
ity yield some extremely interesting and 
valuable data. 

The following is an account of an in- 
vestigation not nearly so ambitious but 


one that has some value as indicative 
of the type of study suggested. It is a 
statistical inquiry into the relationship 
between the age at entrance of indus- 
trial-school apprentices and their term 
of stay. The study covers the period from 
the opening of the school, in which this 
study was made, in February, 1926, 
to the end of January, 1929. This three- 
year period for this study is particularly 
suitable, since the school over most of 
this period was giving a three-year 
course. During this time, the school ob- 
tained, either by transfer from other 
units of the system or by enrollment, 
736 apprentices, of whom 495 left dur- 


ing the period under observation. Table 
I and Figure 1 give the ages of these 
boys at entrance, and for each age- 
group gives also the number and per 
cent to leave, to graduate, and still at- 
tending. 

As was originally stated, the school 
at its opening received a goodly number 
of apprentices by transfer from other 
units of the system. Since the possibility 
exists that such a change, if undesired, 
might have influenced some of these 
boys to leave who otherwise would have 
stayed to graduate, a separate study 
was made of the 139 boys who enrolled 
originally between the months of Feb- 
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Table II and Figure 2 present for this 
group, first, the number and per cent 
leaving without completing the course, 
and second, the number and per cent 
graduating. 































































































was when he entered this school, the 
more likely he was to leave without 
completing the course for which he had 
enrolled. The correspondence between 
the age at entrance and the likelihood of 























































































































withdrawal before graduation for both 
groups is considerable. That in each age 
group: except the under-14-year-olds, 
the per cent of withdrawals is somewhat 
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larger for the group for which the data 
are presented in Table II is as expected. 
Of the group accounted for in Table I, 
many enrolled late in the period covered 
by this study, and so were still in school 
yet would undoubtedly leave instead of 
staying to graduate. 

The outstanding facts revealed so far 
are: (1) that four out of every five boys 
to enroll in this school leave without 
completing their courses; (2) that the 
best showing in this respect, namely, 
staying till graduation, is made by the 
under-14-years-old group, one out of 
every two of whom graduated; and (3) 







































































Table VI 

Age at leaving of appren- 
tices enrolled from February 
to June, 1926, inclusive. 
All percents based on Total 
to Leave, 112 
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that the older the apprentices were 
when they enrolled, the more likely 
they are to withdraw from school before 
completing the courses for which they 
enrolled. 

Term of Stay 

The accumulated data also made it 
possible to study the holding power of 
the school in one other way, that being 
in terms of the length of stay of those 
who did leave. Tables III and IV and 
the corresponding graphs; Figures 3 
and 4, show, first for all apprentices, 
and second for only those enrolled be- 
tween the months of February and 
June, 1926, (1) the number and per 
cent leaving before the end of their first 
year, and (2) the same facts for those 
staying more than a year but not grad- 
uating. 

With both groups, the conspicuous 
fact is that most of the withdrawals 
from school occur within one year frem 
the date of entrance. In fact, in the 15-, 
16-, and 17-years-and-over age-groups, 
from three to four times as many left 
during their first year as stayed beyond 
the first anniversary of their enrollment. 


Age at Leaving 
On his sixteenth birthday, every boy 
in this school is legally free to leave. 
Also, with but comparatively few ex- 
ceptions, everyone entitled to enroll is 
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of age when he may apply for working 
papers. These facts naturally raise the 
question of the age at which these ap- 
prentices did leave school. Table V and 
Figure 5 present this information for 
_ the entire vocational-school enrollment ; 
Table VI and Figure 6 give the same 
data for the group enrolled between the 
months of February and July, 1926. 
It is evident that only approximately 
50 per cent of the apprentices who leave 
this trade school celebrate their six- 
teenth birthday while in attendance; 
also that of the total number to leave, 
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Age at leaving of appren- 
tices enrolled from February 
1926 to January, 1929. All 
percents based on Total to 
Leave, 495. 
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90 per cent do so before reaching the 
age of 17. 

The period immediately prior to and 
after the sixteenth birthday deserves 
special notice. Included in both Tables 
V and VI and the corresponding figures 
was the number of those to leave within 
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two months, before or after, of their six- 
teenth birthday. According to these 
figures, about three out of every ten 
who leave do so within one or two 
months of reaching the age of emanci- 
pation. Evidently, while the number of 
boys who entered the vocational school 
solely with the intention of marking 
time till the law freed them from the 
compulsion of attendance is consider- 
able, it is not vital to the welfare of the 
school. The majority of the boys who 
enrolled did so in good faith, desirous 
of acquiring the fundamentals of certain 
vocations. That the older the boy the 





Table IV 
Age at entrance of appren- 
tices enrolled from February 
to July, 1926, inclusive, 
and number &@nd percent in 
each age group (1) leaving 
before the end of & year's 
attendance and (2) staying 
over @ year but not staying 
to graduate. 
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more likely he was to leave before ac- 
quiring all the school offered is no re- 
flection upon his seriousness of pur- 
pose. The increased-age increased-with- 
drawal-percentage correspondence meas- 
ures, in.all probability, the degree of 
economic pressure experienced by the 
apprentices of this school. 
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Enameling for Beginners. 


GertrudeS.Twichell 


Boston, Massachusetts 


A first lesson in enameling was given 
in detail on page 183 in the May, 1934, 
issue of this magazine. If you are a be- 
ginner it will be best to study that ar- 
ticle thoroughly before attempting any 
of the problems described in this new 
lesson, as space does not permit repeat- 
ing all the small but very necessary 
details of the work. One thing which 
does need constant repeating — because 
even some of the more experienced slip 
up at times when in a hurry! —is a 
warning to be careful, and then more 
careful. It is very wise, and saves much 
disappointment, to “stop, look, and 
lessen” little inaccuracies and careless- 
nesses. A circle that isn’t exactly accu- 
rate but near enough, looks so tremen- 
dously wobbly when filled in with 
colored enamel; and a tray which comes 
out such a heavenly golden yellow would 
have been perfect—if there hadn’t 
been those two black specks of some- 
thing right in the middle; and 7f one had 
only remembered to protect the solder- 
ing, that catch wouldn’t have come off 
after the brooch was all done —! If all 
the little things are remembered at the 
proper time, there won’t be any big “if” 
when it is too late. 

In the May, 1934, article, is de- 
scribed the process of enameling a silver 
brooch which had been made by solder- 
ing a saw-pierced design to a solid back- 
ground, thus forming hollows in which 
the enamel was laid. This time a differ- 
ent and somewhat easier method will be 
described although it will require just 
as much care. This is the enameling of 
etched work, and can be made just as 
simple or elaborate as one wishes. In- 
deed there is much fun in trying out 
different ways and effects when working 
with enamels. Simple brooches, buckles, 
or fobs with animal designs will appeal 
to the younger workers, while the more 
advanced ones may like to experiment 
with a tile or box like those illustrated. 
This method can be adapted for use on 
any number of different articles, the 
main point to remember is that the fir- 
ing of the enamel will leave the metal 
in a more or less softened condition, and 
this must be taken into account in plan- 
ning work. 

The brooches, tile and rectangular 
box shdwn in Figure 1 have a plain 
border which could be judiciously ham- 


mered, thus hardening the copper 
enough so it did not bend in use. Silver 
is much stiffer than copper and there is 
less danger of its bending and cracking 
the enamel, but it is not always prac- 
tical to use it. Therefore, on any metal, 
the work should be planned so as to 
avoid possible cracking. On bookends, 
for instance, it would seem much wiser 
to make the ornamentation on separate 
panels and rivet these to a heavy back- 
ground, rather than to enamel directly 
on the book end itself and then try to 
harden the metal. The riveted panel re- 
lieves the enamel of any strain that the 
hammering might cause or that might 
come later in using the one-piece book 
ends. The panels can be riveted to the 
background directly, or a slightly larger 
piece of metal can be used as a sort of 
mat between panel and back. Another 
way is to set the enamel with a bezel 
and encircling wire, the way one would 
set a stone in jewelry. In any case it is 
safest to have the enameled part of the 
panel, whether a brooch or a larger 
piece, domed up a little, and also have 
a fairly wide plain border that can be 
lightly hammered if necessary to flatten 
or harden it. 

All these things will depend more or 
less upon the type of design used, small 
spaces being much less likely to crack 
than larger ones. It is only by experi- 
ment and study that one learns the 
limitations and possibilities of this most 
fascinating medium, and there seems no 
limit to the study! One enamel may be 
tough enough so that it will stand 
plunging into pickle before it is really 
cold, while another will crack or chip 
if allowed to cool the least bit fast. In 
all cases an irregular texture to the 
background will help hold the enamel 
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In this article, the author de- 
scribes how to enamel etched 


metal work. 





in place. If the etching process itself 
does not produce a rough ground, this 
may be obtained by using chasing or 
engraving tools. When using opaque en- 
amels the under ground will not show, 
but with transparent enamels one must 
plan for an interesting roughness, how- 
ever made, or the entire effect may be 
spoiled. Engine turning is an example 
of one process that is used as a means 
of decoration and also as a method of 
roughening the surface to retain the 
enamel more firmly. This is a machine 
process, of course, but one can always 
learn something from the machine, if 
for no other reason than to learn what 
not to do! 

In etching designs for brooches, 
planish a piece of copper somewhat 
larger than the finished piece, and not 
thinner than 18 gauge (B. and S.), to 
give it a smooth surface. It is not easy 
to smooth or polish the copper much 
after the enameling is done, without in- 
juring the enamel, therefore it is best 
to do this planishing beforehand. Also, 
the hammering forces out any gas that 
may be in the metal, thus preventing 
possible future difficulties caused by the 
appearing of bubbles in the enamel. 
After planishing, clean the metal in the 
sulphuric pickle, then dip it or brush it 
over with slightly diluted nitric acid, 
washing off in running water and drying 
it at once on a clean cloth. A clean soft 
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Examples of enameled etched work 
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brush will aid in this washing. It is 
well to wipe over the surface then with 
denatured alcohol to remove any pos- 
sible grease which the acid may not 
have touched. Thereafter handle the 
metal only by the edges. 

Next, trace the design carefully on 
the clean copper, using carbon paper, 
and placing the pattern so that at least 
an eighth of an inch of waste metal is 
left on all sides of the line indicating 
the outer edge of the article. This excess 
material is left so that if the acid hap- 
pens to eat into the edge, no harm will 
be done. Unexpected etched lines and 
bites are very much to be avoided, as 
they usually are too deep to be re- 
moved. 

Black asphaltum or other acid resist 
is needed next. This must be painted 
over all spaces of the design which are 
not to be eaten out. Have a very small 
camel’s-hair brush for the design and a 
larger one for the background. Work 
very carefully, carrying the paint over 
(that is, on top of) the carbon lines. 
This must be done because the carbon 
lines sometimes act as a resist and pre- 
vent the acid from eating through the 
uncovered lines, thus making ragged 
edges. If. lines of the tracing are inac- 
curate in places, remove them with a 
dull knife point. When the paint has 
set a little, edges can be corrected with 
the knife point, also. If too wet, the 
paint will blur during this correcting, 
while if too dry, it may chip off. One 
must ‘experiment a little to find out 
just how to handle the different 
mediums. Again, it is well to “stop, 
look, and lessen” inaccuracies. It takes 
longer to paint a design perfectly, but 
it takes very much less time than it does 
to try to correct a badly traced or care- 
lessly painted one. After the design is 
finished, paint over all the remaining 
surface that is not to be eaten away. 
Take particular pains to see that every 
bit is covered, including back and all 
edges, and leaving no bubbles in the 
paint. When the article is dry enough 
to handle, touch up the places that may 
need it, such as edges where one was 
holding the piece. Then it must be 
thoroughly dried before going any 
further. Asphaltum varies in drying, ac- 
cording to condition of paint and at- 
mosphere, and from one to twelve hours 
may be needed. 

One may buy prepared etching mor- 
dants and acid resists for both copper 
and silver which work very satisfactor- 
ily, although the asphaltum paint and 
nitric acid may .be\used if one cannot 
get the others. One must experiment 
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a little with the acid, as the strength 
will vary, but ordinarily 2 parts water 
and 1 part acid is used. This may be 
weakened or strengthened as necessary. 
It is wise to use the acid only where a 
window can be open, as the fumes are 
very obnoxious. Use rubber gloves or 
fingers in working with nitric, and care- 
fully avoid getting the acid on anything 
it should not be on. If any gets on the 
skin, wash it off in clear water at once, 
as it makes ugly stains which later peel 
off. If it gets on clothing, douse with 
ammonia, then wash off in water. Jn- 
telligent care, however, will prevent mis- 
haps. 

Always have the water in the glass 
receptacle first, then add the acid to the 
water. The glass should be on a bench 
or table, not in the hands, when mixing. 
Clean a small piece of copper as di- 
rected above, then put it in the acid for 
a moment. If the acid makes fumes or 
bubbles, the mixture is too strong, and 
water must be added. 

It is best for the beginner to prepare 
a small piece of metal with a bit of a 
design on it, so the action of the acid 
can be tested before trying a larger 
article. Prepared resists or acids should 
be used according to their directions, 
although it is well to test these also. A 
properly mixed nitric-acid solution 
should take from two to four hours to 
eat into the metal a sufficient distance, 
that is about half its thickness. If it 
works much faster than that, there is 
danger that it will undercut or work 
under the resist and make ragged out- 
lines, or cause bits to chip off from the 
background, thus spoiling all the pre- 
vious work. If there is no appreciable 
eating away after about fifteen minutes, 
the acid is presumably too weak, and a 
bit more must be added. It is well to ex- 
amine the work frequently, as some- 
times tiny bits of the resist will come 
off after a while, and must be retouched 
and dried before being put back. If the 
original resist is a slow-drying one, a bit 
of melted wax may be used to quickly 
cover a hole in the background. 

When the design is sufficiently etched, 
remove it, wash in clear water, and re- 
move the asphaltum with kerosene. 
Then heat the metal to dull red, pickle 
and clean it. Saw out or cut the metal 
to correct outline shape, then dome it 
up slightly with a small wooden mallet 
or round-end stick, holding the brooch 
face down on a thick cloth pad or 
wooden mold. Do this gently so the 
etched edges do not get flattened, or the 
background pushed in to their level. 
Then lay the brooch face up on a 
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smooth surface and flatten the border 
by tapping with the wooden mallet. 
This leaves the flat space which can be 
hammered to harden it, as mentioned 
earlier. It also makes a flat place to 
which the hinge and catch should be 
soldered, using what is called enamel 
solder, or the hardest flowing silver 
solder you have. Be sure plenty of 
solder is used to hold securely. Pickle 
the article, clean with nitric acid, and 
proceed to lay in the enamel as de- 
scribed in the first lesson, not forgetting 
to bank the solder with yellow ochre to 
prevent its burning out while the enamel 
is being fired. After enameling, polish 
the article carefully, and oxidize if de- 
sired. The oxidizing fluid for either 
silver or copper is made by dissolving 
a piece of liver of sulphur in propor- 
tion of a piece about the size of a pea to 
a pint of water. Dip the metal in this, 
or brush it on with a soft toothbrush 
until the desired color is obtained. If 
solution is too strong, the color will 
come off in patches. Use it diluted and 
stop the instant the color is deep 
enough. Wash, dry, and then very 
lightly scratch-brush the article. A bit 
of liquid wax rubbed on, dried and 
lightly polished will help the metal keep 
its color, and will also prevent finger 
marks to a great extent. 

The copper tile shown in the illustra- 
tion is about 414 in. in diameter, with 
a base about 3% in. high. The base in 
this case has three sawed out sections, 
designed to relieve the plainness. The 
number of cutouts would depend upon 
the design on the top. This ring should 
be large enough so that it does not 
come directly under any enameling, that 
is, there should be a slightly wider plain 
border of metal on the top than there is 
on the under side, so that the flame 
can come directly under the enamel 
without hindrance from the base. The 
etching should be done before the base 
is soldered on. 

In making circular things like this, it 
is very important that the exact center 
be marked both front and back, as this 
center will be needed later as a guide 
mark. Scratch a light cross exactly 
through the center point, using a sharp 
instrument. It is also most necessary 
that the border lines be true, as all in- 
accuracies will show up badly when the 
etching is finished, and it is practically 
impossible to correct them then. Try 
these circular lines first with a pencil 
compass, correct’ your traced design 
where necessary, and then go over the 
lines with steel dividers. This will give 
sharp, permanent edges and make the 
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painting of the design much easier. 
Later, the center point will be needed in 
drawing in the compass lines for the 
outer edge of the tile and for the plac- 
ing of the base. 

For any intricate etched design, the 
enamel should be ground fairly fine in 
order to fill small spaces completely. If 
very carefully done, only one firing will 
be needed. If a second is required, the 
nitric-acid cleaning must be repeated 
before adding more enamel. The enamel 
should not come above the surface level 
of the metal when finished. 

In the original tile, a rich transparent 
orange was used as background color, 
with a few accents of opaque turquoise 
blue. The design was left mostly in the 
metal while the ground was etched out. 
Either transparent or opaque enamels 
may be used, although yellow and 
orange will probably be most attractive 
in the transparent, as they show up 
better on the copper. A much larger 
range will be found in opaque colors, as 
various blues and greens as well as 
yellow and orange are available. Care 
must be taken, however, that the color 
does not make the background spaces 
stand out instead of the design. By test- 
ing a section of the design. with water 
colors on paper before etching, one will 
learn something of the effect to be ob- 
tained by leaving the design in relief 
and using a softly colored background. 
Or one may find it better to reverse the 
process and fill the etched-out design 
with color, leaving the raised copper 
ground. Sometimes a combination of the 
two is effective; for instance, the flowers 
in a running design could be in color 
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with narrow raised outlines, while the 
leaves were left in copper and the back- 
ground either enameled or left with just 
the etched surface. This type has been 
used where only touches of color were 
needed. 

A still different method was shown in 
one small box which had a very inter- 
esting peacock design on the cover, the 
entire panel being enameled with 
opaque colors separated only by narrow 
outlines of the metal. This effect is 
similar to that of cloisonné but of 
course takes very much less time than 
would the latter. In working out a de- 
sign in this fashion, the metal outlines 
must be kept very even and smooth, 
which means a perfect painting-in of the 
pattern before the etching is done. 
When enameling, extreme care should 
be taken so that no particles of enamel 
get fired on the metal outlines. The sur- 
face of the enamel should be made as 
smooth as possible. Occasionally one 
can file or stone down the entire surface 
so that enamel and metal outlines are 
all even, but this means an extra firing, 
acid treatment, and polishing, and the 
result is apt to look machine made. Re- 
sults are much more charming if work 
is so carefully done that this stoning 
down is not needed. 

The box in Figure 1 was made in one 
piece with four corners soldered. A 
three-section hinge was used, two nar- 
row sections being soldered to the box 
and the longer center section on the 
cover. This hinge may be soldered to 
the cover before or after the enameling, 
either method presenting its own little 
difficulties. If put on first, the hinge 


The Industrial Trip 


Stanley S. Radford 


Arthur Hill Trade School, 
Saginaw, Michigan 


The industrial trip is a valuable and 
effective method of broadening the stu- 
dent outlook and helping him determine 
for himself, if possible, just where he 
can fit into the industrial employment 
world to the best advantage. A student 
who possesses a knowledge of the 
various kinds of jobs available in local 
industrial plants has a decided advan- 
tage over one who has no conception 
whatever of industrial work. It is easier 
from the standpoint of guidance to de- 
termine where the student can or will 
“best fit” into a particular local indus- 
trial plant when the student has been 


inside that plant and knows something 
about the various jobs, and their future 
possibilities. 

The knowledge which the student 
possesses concerning a certain kind of 
work and his attitude toward it, are 
factors that cannot be overlooked in 
efficient or successful placement of the 
student in local industries. Industrial 
trips, therefore, are important. In addi- 
tion to their value in guidance work, 
these trips contribute directly to the 
student’s knowledge of machine-tool 
operation, shop methods, processes, and 
the like. Much valuable technical in- 
formation may be acquired and re- 
corded by students taking brief notes on 
such trips and later writing these notes 
into a written report. A sample report 
written by a student of the Trade Draft- 
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must be banked with yellow ochre to 
prevent burning out the solder when 
firing the enamel, otherwise the hinge 
might drop off in process of heating. If 
the enameling is done first, the hinge 
may be soldered on by holding it in 
place with cotter pins or metal clips, the 
cover being propped up so that the 
flame goes only against the back of it. 
Direct flame must never be allowed to 
play on enamel. The enamel will show 
little cracks when the hinge is being 
soldered on. If the heat has not been 
sufficient to smooth out these little 
cracks by the time the solder has run, a 
little more heat must be given. 

The cover will be rather soft after 
firing, but it may be hardened suffi- 
ciently if the aforementioned plain 
border has been left. Use a slightly con- 
vex hammer, holding the cover on a 
flat metal stake, and tap lightly several 
times around the border. Heavy tapping. 
will stretch the metal. Be very careful 
to avoid touching the center or raised 
portion enclosing the design. If the 
enamel does by chance crack in process 
of hardening the metal, one must just 
fire the piece again and try the harden- 
ing over again more gently. 

Experienced workers can design quite 
elaborate boxes, chests or caskets, to be 
decorated in this way with enameled 
side and top panels which can be rivet- 
ed to a plain foundation. The rivets 
should be made definitely a part of the 
design, whether the box is simple or 
elaborate. Other suggestions given in 
this article should inspire the instructor 
or beginner to plan most interesting 
problems with new treatments. 





The author describes his method 
of making the industrial trip an 
effective method for giving his 
students first-hand industrial in- 


formation. 





ing Department is submitted as an ex- 
ample of what is possible for students 
to do in this respect. 


Method of Conducting Industrial 
Trip 

The instructor in charge of the trip 

makes arrangements with the principal 
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of the school and the factory manage- 
métit as to the most convenient time. 
He then checks as to means of trans- 
portation to insure that all arrive at 
the factory at the time specified. 

Before leaving on the trip, the stu- 
dents are informed that a written re- 
port will be required and that it will be 
well for them to take notes on outstand- 
ing features of interest, special ma- 
chines, and the like, observed in each 
department visited. The instructor 
passes out a typed outline which the 
students are to follow in writing the 
trip reports later. The outline used by 
all the students is submitted below as an 
aid to other instructors who may be 
interested in conducting industrial trips 
in this manner. 


Outline for Written Report of 
Industrial Trip 
I. Introduction 
A. Group making trip 
1. Number of _ students 
teacher in charge 
2. Time and place of factory 
visited 
; B. Purpose 
1. To gain some knowledge as to 
the kinds of work being done 
in the various departments of 
the factory visited 
2. To gain practical shop knowl- 
edge by observation of shop 
processes and methods 


and 


II. Description 

A. Department No. 1 

1. Describe items or shop proc- 
esses of most interest 

B. Department No. 2 
1. Same as under A 

C. Department No. 3 
1. Same as under A 


III. Conclusions 
A. Most interesting features 
B. Value of the trip 


Method of Writing the Report 

The next two class periods after the 
trip are spent in helping students write 
their reports. After that, students may 
be allowed a week or two weeks to get 
the report finished and submitted for 
correction and grading. A definite date 
for this must be set. The sample -report 
which follows was written by an 
eleventh-grade student and was selected 
by the plant executive as being the best 
report out of all those turned in by stu- 
dents making the trip. The contents of 
this report have been carefully checked 
and approved by several industrial exec- 
utives in the plant visited. 
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AN INDUSTRIAL TRIP TO 
BAKER PERKINS, INC. 


By Raymond Kawiecki, 11th Grade, 
Trade Drafting Department, Arthur 
Hill Trade School, Saginaw, 
Michigan 

A group of students of the Arthur Hill 
Trade School drafting classes visited the 
Baker Perkins plant on the afternoon of 
Friday, May 10. There were thirty-two 
students in charge of Mr. Radford, in- 
structor of the drafting classes. 

The purpose of the trip was to gain 
knowledge as to the kinds of work being 
done in the various departments of the 
factory, and also to gain practical knowl- 
edge by’ observation of shop processes and 
methods. 

At the plant, the group was divided into 
three smaller groups, each under the direc- 
tion of a guide. 

The first building visited consisted of 
the following departments: patternmaking, 
engraving, confectionery machinery, gas- 
oven equipment, and stockroom. 

Patternmaking 

The pattern shop, besides being well 
lighted, also is well ventilated. We ob- 
served a number of workmen making core 
boxes and patterns for the foundry, and 
also a number of machines in operation. 
A special sanding machine in which the 
spindle traveled up and down as well as 
rotated was called to our attention. 

Engraving 

The engraving room is adjacent to the 
patternmaking room. We observed a work- 
man carefully tracing a letter on a master 
plate, while a needle following his exact 
movements engraved the letter on a brass 
roll which was to be engraved. This roll is 
used to make impressions on cookies. 

Confectionery Machinery 

In this department, machines for mixing 
candy are assembled. There are also ma- 
chines used for forming candy into different 
shapes. 

Gas-Oven Equipment 

Large gas ovens for baking bread are 
assembled in this department. Workmen 
could be seen welding a number of small 
tubular burners on a long pipe. Each 
burner unit is operated by a valve. 

Besides the bread-baking machine, there 
is also a “divider” machine, a “rounder” 
machine, and “proofer” machine. 

The dough is weighed or cut into loaf 
sizes in the divider and rounded into shape 
in the rounder. It is then allowed to raise 
in the proofer, which is simply an endless 
conveyor, usually of the bucket or tray 
type, which carries the loaves the desired 
time for proofing, and then discharges 
them. 

The cycle of operations in making bread 
is as follows: 

1. The dough is mixed in a mixer in the 
dough-mixing room and then dumped into 
dough troughs for a period of fermentation. 

2. The dough is passed through the 
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divider for cutting and weighing loaves. 

3. The loaves are then put through a 
rounder for forming and putting a “skin” 
on them. 

4. The loaves are next put through a 
“dry-proofer” for initial proofing. 

5. They are then put through a “molder” 
for a second working of the dough. 

6. They then go to the steam or heated 
proofer for final raising or proofing. 

7. The loaves are then ready to go to 
the ovens for baking. 

8. After baking, they are put in a 
“cooler,” which may be either a conveyor 
or rack system. 

9. Finally, the loaves are put through 
the “slicer” and “wrapped” after which 
they are ready for the retail trade. 

Stockroom 

The stockroom is a large room with 
shelves where anything needed can be ob- 
tained. An overhead crane transports the 
heavy pieces of stock. 

There also is a stockroom for electrical 
equipment, from which necessary parts 
may be requisitioned as needed. 

Foundry 

The second building visited consisted of 
the foundry department. Friday, at the 
foundry department, was pouring day, and 
we observed the pouring of a number of 
small and large molds. The large molds 
are poured from a huge ladle carried by an 
overhead crane. Two men, one on each 
side of the ladle, did the pouring. The 
smaller molds were poured from small 
ladles carried by the men. 

In the core department, we observed a 
large number of cores on shelves ready to 
be baked. The baking is done in a large 
oven at 450 deg. F., and it takes from two 
to three hours depending upon the size of 
the core. 

The center of the large cores is filled 
with either coke or cinders. There are 
several purposes in doing this, namely: 

i. The filling of the center of the core 
with cinders saves molding sand. 

2. There is less gas collected and it is 
easier to remove the gas when casting, as 
the core is more porous. 

3. The core is more compressible, allow- 
ing it to crush and take care of the shrink- 
age of the iron when cooling. 

4. The core bakes quicker and lessens 
the chance of cracking, which often 
happens when a solid core is baked for a 
longer period. 

Besides the cupola, there is an electric 
furnace, sand-slinging machine, and sand- 
blasting machine. 

The electric furnace is used to refine the 
iron. Higher temperatures can be obtained 
by use of this furnace. This iron is used 
for castings which have thin sections. 

The electric furnace has two carbon 
rods about 3% in. in diameter, which go 
into the furnace at each end. The rods do 
not touch each other but are set apart. 
When electricity is sent through these rods 
the electricity jumps the gap from one to 
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the other, and generates an intense heat, 
which melts the iron. 

The’ sand-slinging machine is operated 
on a track down the center of the room. 
This machine not only delivers molding 
sand to the molders as needed, but actually 
mechanically rams the molds. The sand is 
thrown into the mold at such a high veloc- 
ity that it is packed sufficiently to main- 
tain its shape after the pattern has been 
withdrawn. The molten metal is then 
poured into the mold. The sand-slinging 
machine delivers the sand on either side 
of the track at the rate of three tons per 
hour. 

We were also shown a sand-blasting 
machine which is used to blow the sand 
and scale off the castings as they come 
from the molds. 

The third building visited consisted of 
the following departments: Machine shop, 
drafting, tracing, blueprinting, and filing 
departments, 

Machine Shop 

The machine shop is where the cast- 
ings from the foundry are machined. We 
observed a large, heavy-duty planer with 
a 50-ft. bed finishing a large casting. These 
heavy castings are transported from one 
machine to another by an overhead crane. 

We also observed a heavy-duty lathe 
machining a large steel mixer for the Ford 
Motor Car Company. 

The plant also has a disk cut-off saw 
which can cut through a piece of stock, 
3 in. in diameter, in about 30 seconds. 
This machine was made in Germany. The 
disk is made of the hardest steel which 
can be obtained. 

In the toolroom there is a machine with 
which one can drill a hole accurately to 
.00025 of an inch. It can also be used to 
check the accuracy of drilled holes. 

Drafting Department 

This department employs approximately 
60 draftsmen. Three rooms are needed for 
all of them. Each room is under the direc- 
tion of a chief draftsman. Under the chief 
draftsman come a number of squad 
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leaders. Each squad leader has several 
draftsmen under him. : 

The drawings are made directly on 
vellum tracing paper in pencil. Blueprints 
are made from pencil tracings. Most of 
the drawing work is done on sheets 24 by 
36 in. and 18 by 24 in. The machines de- 
signed are usually quite large, and it is 
advisable to use as large scale as possible 
in drawing them. 

As the work is completed by a drafts- 
man it is taken to a checker, who checks 
it for mistakes before allowing it to go to 
the blueprinting department. 

The power of careful observation, the 
ability to visualize, accuracy in layout and 
dimensioning of drawings, plus a knowledge 
of shop machine-tool operation and shop 
methods, are the essential requirements for 
draftsmen. 

The three drafting rooms are: experi- 
mental department, machine assembly and 
detailing department, and the chemical 
machinery drafting department. 

Blueprinting 

The tracings, after they are checked, 
are sent to the blueprinting department. 
The blueprinting machine is a horizontal 
type with three carbon arc lamps. When 
the prints are washed, they go through a 
drier and come out ready for use in the 
shop or drawing room. 

Blueprint Filing 

The blueprints are filed systematically 
in a blueprint-filing department which is 
located centrally in the machine-shop 
building. The purpose is to give to the 
workmen any blueprint they ask for at 
the time it is needed. 

Tracing Filing 

This room is adjacent to the blueprint 
room. Here all the tracings are filed sys- 
tematically. This room is large with a 
great number of cabinets. Some of the 
very first tracings made for the company 
are still on file in this department. 

Automatic Buzzer System 

The purpose of this system is to reach 

any superintendent or foreman in any part 
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of the plant. The person wishing to talk 
to a superintendent goes to a telephone 
and dials the superintendent’s number. 
This automatically sounds a buzzer (each 
superintendent has a different buzzer code 
call) all over the shop. The superintendent 
hears the buzzer, goes to a telephone and 
dials his own number. This automatically 
gets him in touch with the person who 
wishes to speak to him. 





Conclusions 

A trip of this type is beneficial in that 
it gives an idea of the various kinds of 
industrial work and methods and it helps 
considerably in determining the kind of 
job one would be interested in obtaining 
with that company. 

The work I would be interested in ob- 
taining would be in the line of drafting 
because I like that work best. 

Aside from the value to the student 
in increasing his industrial knowledge 
and the possibilities as to better guid- 
ance and placement, the industrial-trip 
report presents a splendid opportunity 
for the student to make a practical ap- 
plication of descriptive English. The 
ability to describe the mechanical opera- 
tions of a machine or a shop process is 
valuable to any draftsman or shop 
worker. 

Publication of student reports by 
local newspapers, industrial-plant 
organs, and educational magazines pro- 
vides a strong incentive for students to 
take an interest in. making written re- 
ports of trips each year. 

These reports also provide a direct 
contact between the students and the 
plant management. Industrial execu- 
tives, after examining the written re- 
ports of various students, are able to 
judge for themselves as to the interest 
and abilities of the individual, thus 
helping students to get recognition, and 
probably employment. 


Organizing Printshop Production 
R. Randolph Karch 


Arsenal Junior High School, 
Pittsburgh, Pennsylvania 


‘It is not the purpose of this article to take sides in the 
controversy on whether or not production should be carried 
. On,in junior- and senior-high-school printing departments. 


Whether production work should be a part of 
the junior- or senior-high-school printshop 


course or not, here is a way of taking care of it, 


if it must be included. 





Most teachers of this subject agree that production should 


be controlled by the instructor, and kept to the minimum for 
instructional purposes. However, let this paragraph suffice to 
consider the facts: Most departments have production, and 
many have, or think they have, more than they can do. 
Also, some instructors have been at their wit’s end trying to 
keep up suitable instruction with a burden of production. 


The suggestions in this article are given to help the in- 
structor to organize his classes so that he can produce the 
printed matter required of him, and at the same time carry 
on an instructional program for the pupils who do not or 
cannot handle production work. These suggestions are work- 
able — they have been tried out and have been found suc- 
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cessful. Perhaps the ideas given here will not be new to some 
readers, but it is believed that the new man in a printing 
teaching position will benefit considerably from them if he 
carries them out. 

Staggered Schedules. An instructor complained bitterly 
about the following schedule: He had two ninth-grade classes 
and five eighth-grade classes daily. He said: “I can operate 
my presses only two periods a day, when the ninth grade 
comes, as the eighth graders do not come often enough to 
enable me to put them on presses. Consequently the produc- 
tion piles up.” 

The solution to this man’s dilemma was simply to stagger 
a portion of his ninth-grade enrollment over the seven periods 
of the day. This enabled him to operate his presses every 
period of the day if necessary. He soon caught up with his 
production, and seldom fell behind again. 

It may be difficult for some instructors to carry out this 
plan, especially in a school with just a few ninth-grade 
classes. He may also have difficulty with the administration 
in attempting to change a boy’s schedule, as principals are 
sometimes loathe to do this. However, if he presents his case 
well, and follows through with convincing arguments for his 
plan, he can be successful. 

Copy Cutting. The printing teacher can take a lesson 
from the daily newspaper practice of cutting copy into several 
sections, or into paragraphs, and dividing it among members 
of the class for composition. Not only can straight matter be 
handled in this way, but also job printing, such as programs, 
letterheads, and the like. 

Starting a Job. Left alone, a pupil will often take the long 
way round in setting a job. On rush work, five minute’s time 
of the instructor may be economically used in starting a diffi- 
cult job of composition for the boy compositor. This is espe- 
cially helpful in the case of multiple justification work and 
tabular forms. Rule-form make-up can be started in a galley 
in the same manner. 

Doubling the Stock Size. Instructors sometimes fall into 
the habit of doing presswork in the same way year after 
year. One instance of this is of the man who had many jobs 
of 3 by 5-in. cards to print. They were small runs, so he set 
them one-up, and ran them on the 3 by 5-in. size. The 
margins were small, and added to the difficulty of feeding a 
small sheet into the press. He changed his plan, and saved 
much press time in cutting the stock double, or in the 5 by 
6-in. size. The feeder then ran the job one-up on the right 
side of the card, from one form, using the left side of the card 
for “grabbing room” in feeding, doing away with the sand- 
paper finger tips used to save the job from being smeared. 
Consequently, much time was saved on press runs, as_ the 
boy could feed the larger sheet faster in perfect safety, with 
no fear of smearing the job. With dryer in the ink, the card 
could be immediately flopped and run on the other end of 
the card, as soon as one half of the job was run. If minutes 
saved in the commercial shop mean money, what does it 
mean in the school shop? 

The Incompleted Work Board. The writer has found an 
incompleted work board invaluable in storing partially set 
newspaper copy until the next class arrives that completes 
the setting. It consists of a board about the size of a Califor- 
nia job case, set up at an angle of about 45 deg. like a bank, 
and partitioned off with small sticks, nailed on, to accommo- 
date sixteen composing sticks. Each stick is numbered, and a 
corresponding number is stenciled in white ink on the board, 
which is painted black. At the close of the period, each pupil 
proofs his job, places this proof in his portfolio, and then 
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puts the stick in its respective place until he or another pupil 
comes into complete the work. This scheme is advantageous 
for the following reasons: Each pupil may work up to the 
clean-up time. It is not necessary for him to ask, “Do I have 
time to start another job?” — as he can start one even if he 
sets only part of a line. This saving of time gets production 
out with rapidity, especially in the case of newspaper com- 
position. Furthermore, the scheme keeps even partially com- 
posed lines from falling over and pi-ing when stored away. 

The After-School Club Period. One instructor finds an 
after-school club period a boon in getting out production. 
In this particular school, the pupils are excused some forty 
minutes before the teachers may leave. The purpose of this 
organization is to finish incompleted work left over at the 
end of the day, and to organize and lay out work for the 
next day. The club is quite popular, and has a waiting list to 
join. 

Small Hand Presses. The use of small hand presses often 
releases the larger power presses from project work, which 
can then be utilized for necessary long-run production work. 
A good’ 6 by 9-in. hand-lever printing press can be purchased 
at a cost of from $40 to $80, and as much as 90 per cent of 
all project work may be planned to fit this size press. Inas- 
much as projects are not usually long runs, it is no hardship 
to operate the small hand lever. These small presses can be 
used in the lower grades, for they can be mounted low for 
the smail-statured pupils, and there is little danger of the 
beginner injuring himself. 

An Instructional Job Order Envelope may aid materially 
in turning out printed matter with dispatch. Usually such an 
envelope contains copy and a few remarks such as how many 
are wanted, the size, and kind of stock. If a layout is furn- 
ished with the copy, and full particulars on how to compose 
and print the job are enclosed, work is speeded considerably. 

The Foremen idea is a boon to the instructor in freeing 
him from some of the detail work in instruction which some 
trained boys can do well. In addition to this relief, the fore- 
men’s education is materially increased — “If you want to 
learn a thing well, teach it.” An article on the foremen’s 
club idea appeared in the January, 1935, number of INbus- 
TRIAL ARTS AND VOCATIONAL EDUCATION. 

Vocational Students in the Junior and Senior High School. 


- About the best plan, in the writer’s opinion, to handle a 


steady flow of demanded production is in establishing a voca- 
tional class in the junior or the senior high school. Neces- 
sarily, the size of the class must be limited to not more than 
6 students in all, as the printshops are usually found crowded 
with regular classes. Under a plan now in operation, six voca- 
tional students are sent to a junior high school alternately; 
that is, three remain in the trade school for academic courses 
for a week, all day, and the others are in shop all day for 
the same time. On the second week they alternate. The ad- 
vantages of this idea are apparent. Three highly trained and 
hand-picked boys are invaluable in the production depart- 
ment for an all-day period. 

This scheme is feasible whether or not printing is taught 
in the trade school involved. Academic courses can be made 
to fit into the scheme at the trade school for the few printing 
students. Where the trade school has a printing department, 
there is frequently an overflow in the department on registra- 
tion day. This overflow could well be handled at the junior 
or senior high school. Furthermore, usually more students can 
be handled in the related-subjects rooms than in the shop, 
which makes it possible for the lower-grade school to handle 
this overflow. 
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INDU ano 
VGEATIONAL ELRICATION 


J.J. Metz, Editor 





A Memorable Anniversary 


On May 1 and 2, 1936, the friends of vocational educa- . 


tion in Wisconsin celebrated the twenty-fifth anniversary 
of the passage of the continuation-school (now called voca- 
tional school) law in their state. 

It is well on anniversaries of this kind to review the 
origin, and to study the progress of the movement under 
consideration. In the case of vocational education in Wis- 
consin, such a study is both interesting and enlightening. 

It was in 1909 when Mr. C. P. Cary, the state superin- 
tendent of schools, secured the introduction of a resolu- 
tion to appoint a commission which was to study the ques- 
tion of establishing this type of education in Wisconsin, 
and to report on their findings at the next legislative 
session. The commission was appointed and Dr. Charles 
McCarthy, its secretary, later wrote the report which was 
unanimously adopted. He also wrote the bill which was 
introduced and passed in the 1911 legislative session. 

In order to get the plan started, Mr. Warren E. Hicks, 
assistant to the state superintendent, was appointed as 
organizer and supervisor of the schools then known as 
continuation schools. Mr. Hicks served in this capacity 
from 1911 to 1917. Slowly the work got under way, but 
as it grew, it gathered momentum, and at the end of six 
years there were 31 of these schools, all striving for the 
goal set for them by the pioneers who had fought for and 
established them. 

In 1917, the administrative powers were lodged with the 
state board of vocational education, and Mr. Frank Glynn, 
was appointed state director of vocational education. 
After he left, Mr. Geo. P. Hambrecht, the present incum- 
bent of that office, was appointed. 

Many other changes have come about, since the part- 
time school law was first enacted. Originally, for instance, 
a pupil of the elementary school, who had arrived at the 
age of fourteen years, and had finished the fifth grade, 
could leave school and obtain a work permit. The law 
then required him to attend the continuation school four 
hours a week until he arrived at the age of sixteen. In 
1921, this was changed to a provision that the pupils could 
no longer leave the elementary school at the age of fourteen 
unless they had finished the eighth grade, or had attended 
nine years beyond the kindergarten. The law also stipulated 
that all who were not graduates of a four-year high school 
had to attend half time until they were sixteen, and then, 
one day per week until they arrived at the age of eighteen. 

The rise of unemployment during the last five years 
made it appear at first as though the vocational school 
would soon be unnecessary as it was expected that most 
students would choose to remain in the full-time schools. 
As a matter of fact, the high schools have found that many 
more graduates of the elementary and junior high school 
do continue in the full-time high school, than ever before. 


The defections brought about by unemployment conditions 
among the young of vocational-school-attendance age, 
however, have been more than made up by the voluntary 
enrollment of unemployed adults, with the result that the 
vocational-school attendance shows a splendid growth 
from year to year. 

Vocational educators such as Cooley, Graham, Rees, 
Coleman, Heilig, Randall, and others, have during all 
these years successfully defended the rights of the youth 
of Wisconsin to vocational exploration, training, and guid- 
ance for which the part-time school was instituted ; against 
the intrigues and efforts of unscrupulous politicians, busi- 
ness men and industrialists. It is due to their work that 
Wisconsin can be proud of what has been accomplished by 
its part-time schools up to the present time. 

With such men at the helm, it is but reasonable to pre- 
dict continued growth for the future of the Wisconsin 
vocational school. 


A Plan That Deserves Study 


A master carpenter’s association of a large midwestern 
city, recognizing the dearth of skilled carpenters at the 
present time, proposes a new scheme of apprenticeship 
whereby the apprentices are indentured, not to an in- 
dividual employer, but to the association. 

A study of the building trades in that city showed that 
there had been no carpentry apprentices indentured during 
the past five years, and that, due to deaths and other 
causes, the average journeyman’s age had risen to fifty- 
four years. Five years ago, this average age was forty-five. 
Of course, under present conditions, there are still many 
journeymen carpenters unemployed, yet should the build- 
ing activity increase as much as it is definitely expected 
to do during the next few years, the lack of trained workers 
would be acutely felt. 

Under the proposed new plan, the apprentice will be 
rotated among the members of the master carpenters’ 
association, giving him not only steady employment, but 
a much wider opportunity for obtaining trade experiences 
under varying conditions. The term of apprenticeship will 
embrace 5,800 hours of trade training, with 400 additional 
hours of attendance at a vocational school for special train- 
ing. 

*The proposed plan has been favorably commented upon 
by members of other building-trades associations and by 
local union officials. As outlined, it seems to offer several 
advantages to the young men who will enter the trade 
under its provisions, and teachers of apprentices should 
not fail to study its possibilities, and to inform their local 
employers of carpenter apprentices as well as of appren- 
tices in other trades, of the results of their investigations. 


A Study of Industry 

In their summer perambulations, many industrial-arts 
teachers wisely visit industrial shops as often as possible. 

It is well to remember when making such a visit, not to 
suggest to the shopman who is ‘conducting one through 
the shop, how the shop or some of the manufacturing 
processes could be improved. The shopman no doubt 
knows the shortcomings of his plant and yet may be un- 
able to do anything about it. 
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Vocational Automotive Electricity 


Arthur Krogstie 


Boys’ Vocational High School, 
Minneapolis, Minnesota 


Automotive electricity is closely re- 
lated to auto mechanics as it is taught 
in vocational and industrial-education 
classes. At the Boys’ Vocational School 
in Minneapolis every attempt is made 
to unify these subjects and, therefore, a 
time, usually one semester of four 45- 
minute periods each day for eighteen 
weeks is set aside for this subject. 

The course outline used in our work 
is shown in the accompanying diagram. 
It is hoped that it will prove helpful to 
other teachers in similar situations. The 
method of charting will lend itself to 
subjects other than automotive electric- 
ity, merely through rearrangement of 
sectors, shop knowledge, jobs, and time. 
An achievement chart is used with this 
outline. 

A class of beginners in automotive 
electricity must learn the fundamentals 
of electricity in just as thorough a 
manner as would a class beginning a 
course leading to trade practice in elec- 
tricity. As shown in the chart the phases 
of the subject are in a logical sequence. 
In the first sector, three weeks are suffi- 
cient to teach the prospective auto 
mechanic the shop knowledge and skill 
necessary for completion of jobs 1 to 
11, inclusive. These call for a practical 
application of the fundamentals and re- 
lated shop knowledge. This block would 
be extended if we were thinking in terms 
of manufacture rather than of service 
and operation. Battery charging in all 
of its phases is covered. Series versus 
parallel charging is fully covered in the 
study and operation of rectifiers and 
constant-potential chargers. Charging 
batteries involves many fundamentals, 
namely series — parallel connections, 
polarity, chemical action on charge and 
discharge, specific gravity, voltage, am- 
peres, capacity, quality, and efficiency. 
Manufacture of batteries and their care 
varies according to: the locality of use, 
as to warm or cold climates. 

The shop layout, équipment, and ma- 
terials for the auto electrical depart- 
ment need not be elaborate. We have 
limited our equipment to the bare neces- 
sities, as follows: 1 bulb type series 
charger, 1 motor generator constant-po- 
tential charger, 1 large combination 
lead-lined sink and workbench, 1 lead 


burning outfit, battery voltmeters, hy- 
drometer breakdown test meter, and 
connecting jumper clips. Used batteries 
are. purchased for 50 cents each and 
they are good enough for experimental 
and practice purposes. 

Each boy is required to take charge 
of the battery room for one week during 
a semester. During this week he keeps 
all records such as a service station 
would do on owner’s batteries, rentals, 
etc. Each boy is required also to take 
charge for a week each semester of the 
general toolroom that serves the entire 
auto electrical department. In this tool- 
room there are a complete set of open 
end wrenches, one set of box wrenches, 
one set of thin wall socket wrenches and 
handles. In addition there are at least 
six 3-in. screw drivers, six 34-lb. ball- 
peen hammers, 1 punch set, center 
punches, pinch bars, spark-plug sockets, 
thickness gauges, ignition wrench set, 
lathe tools, etc. 

Jobs numbered 12 to 25, inclusive, 
have to do with the service of starting 
motors. Here, also, fundamentals of 
electric motors must be covered step by 
step and finally the application made 
of the series motor serving to turn the 
internal combustion engine. All of the 
component parts of the starting motor 
are studied as to design and construc- 
tion. During the study of this unit it 
will be found advantageous to spend 
some time on conversion of chemical to 
electrical energy and on conversion of 
electrical to mechanical energy which 
includes a thorough study of all starter 
drives. The equipment, tools, and ma- 
terial for these jobs are individual work- 
benches, one electrical test bench 
(Widenhoff Service Station type), gen- 
eral tools, and 20 old starting motors 
bought from ‘an automobile junk dealer 
for about $2.50 each. These old motors 
last about two semesters. Lathe opera- 
tion is involyed on these jobs in turning 
armature commutators. 

Jobs numbered 26 to 40, inclusive, 
relate to the service of automobile gen- 
erators of all types. The fundamentals 
of electrical generation are studied here. 
We cover purposes of generators, de- 
sign and operation, types of drives, 
cooling, regulation, bearings, and all 
other necessary phases. The same tools, 
equipment, benches, and test bench are 
used for these jobs as are used for start- 
ing motors. All jobs are given a running 
test when work is completed; this is 





An outline which may be found 
useful either by adoption or by 


imitation. 





necessary because the combined opera- 
tions constitute an overhauling of the 
unit. We obtain from the manufac- 
turers of automotive electrical equip- 
ment, most of the latest specification 
charts and instruction sheets. This en- 
ables us to keep up-to-date on car elec- 
trical equipment. While there is much 
free material available from these 
sources some of the manuals must be 
purchased. Old generators for practice 
jobs can be purchased for about $3 each 
with prices slightly higher for newer 
types. About 20 generators are sufficient 
for two semesters. 

Jobs numbered 41 to 55, inclusive, 
pertain to ignition. At this time the 
writer would like to call attention to 
the sequence of the subjects on the 
chart. At the beginning, simple funda- 
mentals, and gradually working into the 
more complex problems. This order has 
made it possible for boys of 15 to 18 
years of age to learn this subject, 
whereas by mixing this order, the writer 
believes less results will be obtained. 
The practical application of ignition 
must approach perfection and the stu- 
dent needs to know what he is doing. 
Shop knowledge is covered thoroughly, 
the practice jobs are completed, and 
the boy then applies his knowledge to 
a running car in the school garage. 
From this point, experience is gained by 
working on live cars brought into the 
garage. A high standard of workman- 
ship must be attained on all electrical 
jobs. In earlier parts of the course, 
written and oral tests would suffice, but 
in these later and more exact phases the 
instructor uses practical jobs for better 
proof of the student’s progress. The 
running test of an engine proves the ig- 
nition system and timing as good or 
bad. In this work we conform as closely 
as possible to the specification and data 
sheets available about the different 
makes of cars. 

Jobs 56 to 69, inclusive, relate to car 
wiring, lights, etc. Two old car chassis 
are used for practice in wiring starter, 
generator, lights, ignition, and other ac- 
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peyote AUTOMOTIVE ELECTRICITY eons 
Jods Jobs 
Start 18 weeks Finish 
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Magnetion rouit breaker Coil magnetism nats Tosses 
Test field coils 26] Field frame Current regulation Pour-cycle motors Primary resistance 53|Test distributor cap 
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Teet brush holders 29] Armature Driving armature Diesel motors Breaker points $2/shoot ignition trouble (Gar) 
End plates Cooling Pour-cyele action Came-slokes 
Test bearings 30] Bearings Thermostat regulation [yow-tension ignition Coil saturation 51|Wire ignition system 
Brush holders Comm tation Highetension ignition Condenser &ction 
Clean @11 parts 31] Brushes Insulation Magneto ignition Condenser testing 50|Test condenser 
° Brush springs Armature clearance Induction coils Ignition timing me 
| Repair field coils 32] Brush position Load requirements High-speed coils Firing order 49/Test ignition coil 
£ Control brush Generator size Distributors Multiple breaker points g , 
Turn commtator 33] Wire sizes in armature Radio suppression Manual advance Distributor caps 48/Install set of points 
4 Pield coils Neutral plane of brushes} pearings Distributor rotors - 
2 geat in set of brushes u Autamatic advance High-tension wiring 47\adjust breaker points : 
Secondary-coil voltage Low-tension wiring 
Test cutout 3 Primary-coil voltage Ignition suppressors 46/aAdjust spark plugs 
Transformers Spark plugs 
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cessories. Focusing of headlamps is also 
practiced on these old cars, and a reg- 
ulation chart is made use of as in com- 
mercial shops. We adjust to conform to 
local and state ordinances. Circuits are 
studied and tested, and the student con- 
tinues this type of supervised practice 
until he becomes proficient. He is then 
allowed to do wiring jobs on customer’s 
cars in the garage, and develops an ap- 
preciation for work of high quality by 
working under actual running condi- 
tions. Types of wire and wire sizes are 
studied, excellent informational material 
having been obtained from several wire 
manufacturers. 

Jobs 70 to 80, inclusive, relate to 
electrical accessories of the automobile. 
.We instruct in the reasons for them, 
and the how and why of their installa- 
tion. Much information useful in this 
work is found in the catalogs and in- 
struction sheets which accompany these 
accessories. Servicing and installation 
practice is variable so that much study- 


ing is necessary in order to keep up-to- 
date in this phase of our work. And last, 
but not least, we offer instruction in 
automobile radio. We manage to install 
and service a considerable number of 
radio sets in all makes of cars, and we 
find this phase of the work increases 
regularly. 

All in all, automotive electricity is a 
very interesting subject to teach, as well 


as a necessary one. Any school contem- 
plating the addition of an auto electrical 
department should consider such a 
course. It will be found to be one of 
comparatively low per-pupil cost be- 
cause much of the needed equipment is 
already available. One of the secrets of 
success is close co-operation with the in- 
structor of the mechanical phases of 
auto repair. 


A Profile-Type Rating Card 


F. C. Finsterbach 


Elementary School No. 19, 
Buffalo, New York 


The grading of students in industrial- 
arts work is a matter that should be 
given more critical attention than prac- 
tice seems to indicate. Whether we like 
it or not, school authorities, parents, 
and custom demand some sort of -grad- 





A graphic representation which 
helps students and parents to 
visualize a given trade. 





ing showing the level of accomplish- 
ment in all branches of educational en- 
deavor. That we are not called upon to 
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justify more often the basis of our so- 
called marks is due either to a benefi- 
cent Providence or the usual com- 
placency of the American public. 

While opinions might vary as to the 
need and efficacy of school marks, aside 
from the accuracy, the teacher will and 
probably must continue to use them in 
one form or another until something 
more satisfactory is evolved. The card 
herein discussed assumes compliance 
with existing grading systems but sug- 
gests changes in form to show more 
clearly and on a broad basis the results 
determined by whatever measuring de- 
vices are used. 

The card is intended for use in the 
laboratory of industries but nothing 
prevents its adaptation to the unit 
shop. It may summarize visible prog- 
ress or operation charts and like devices. 
Its construction is based on the premise 
that whatever it indicates must be in- 
terpreted as a tendency or a trend and 
that a low negative grade is just as val- 
uable as a high grade in industrial arts 
if guidance continues to be one of our 
objectives. 

The first element is in the considera- 
tion of fields or activities rather than 
projects or processes per se. The boy is 
assigned to work or to explore an in- 
dustrial activity and a diagonal line is 
drawn in the numbered column opposite 
the activity, as: 

Activity 1 
Ceramics Z 

When a given. number of operations 
are completed, or a project made, or 
an arbitrary unit of time elapses, the 
proficiency of the boy in that activity 
is symbolized by a dot (,) placed in 
either the low, medium, or high column, 
as 





1 Low Med. High 


Activity 
Ceramics ./ : 
the location of the dot determined by 
information tests and/or performance 
tests and/or subjective judgment of the 
instructor or a combination of all. A 

project “finished” is shown thus, 

1 , 
Ceramics 7/ 

a line crossing the assignment diagonal. 
The boy then is assigned to another 
activity and another and his accom- 


plishment indicated in the low, medium. 


or high column. When the marking in- 
terval closes, the dots are connected by 
straight lines and the resulting graph 
is the “profile” of accomplishment. 
The summation of each column 
(counting the dots) gives a total that 
reads in four figures, as for example: 
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Upper. The profile grading card. Actual size 4 by 6 in.— Lower. Reverse 
of card showing general information and attendance 


6 3 1 2, the six indicating activi- 
ties engaged in, with three low ratings, 
one medium and two high. 

The ratings are then “weighed” by 
allowing 1 point for low, 2 for medium, 
and 3 for high. The above score, 
6. 3 1 2 when weighted would read 
(6) 3 2 6. The next step is to add 
the weighted figures, which in this case 
will be 11. This eleven or sum, divided 
by the number of activities (6) will 
amount to 1 5/6 or a net rating some- 
where between Low and Medium. Re- 
sults similarly obtained for the whole 
class will, when arranged according to 
size, show the relative place in class for 
each member. 

No attempt is made to interpret the 
relative place in terms of per cent for 


the report card to parents. Letter grades 
may be given, however, but the basis is 
purely subjective. The following divi- 
sions are suggested as a basis: 3-A; 
(high) 2%4-B; 2-C; 1%-D; 1-E; No 
(F) or complete failure need be in- 
cluded. 

The advantages of such a card are 
many. It is complete in itself and can 
be filed as a permanent record. It pro- 
vides for differences as to assignments, 
speed, and accomplishment. By includ- 
ing estimates in Maintenance and 


Morale these elements are given full 
consideration as an integral bit rather 
than as a thing apart. The weighting 
of results points out a way for im- 
provement and gives the slower worker 
equal opportunity to compare with the 
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faster. The profile is a handy reference 
that backs up the letter grades sent 
home with something solid and less dis- 
putable than percentages and the like. 

The reverse of the card represents a 
collection of items that ought to be 
known about the student arranged to 
eliminate as much writing as possible. 
This includes a forty-week attendance 
space. The writer has made it a point 


The Guiding Principles in Plan- 
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to anticipate all of the regular holidays 
on the record when the cards are filled 
out and of noting other interruptions 
that occur which have the effect of ab- 
sence. This gives more or less of an 
“available time profile” that is valuable. 

The blank space at the top makes it 
possible to ring the cards together and 
use both sides readily by flipping the 
card over. 


ning a Course in Woodwork 


Sam M. Ford 


East Texas State Teachers College, 
Commerce, Texas 


One of the most profitable things a 
teacher can do is to ask himself the 
question, “What do I expect my pupils 
to be, to know, and to be able to do at 
the end of the year, as a result of their 
experience and my teaching in my sub- 
ject?” This question must then be an- 
swered in an unbiased way, unencum- 
bered by any speculative theories or fan- 
ciful hopes. It is of no particular value 
to state the answer in terms of “general 
objectives” or in indefinite or high- 
sounding terms. If the answer is to have 
any value, it must be in terms so simple, 
so definite, and so exact that every pupil 
may understand them readily. Such a 
statement supplies definite goals, and 
when a student knows exactly what he 
is expected to do, he is much more likely 
to do it than when the requirements are 
hazy and indefinite. This applies to 
every subject in school. : 

To write out such a list of objectives 
is a difficult task, but unless one can put 
down what is expected of the pupils 
when they have finished their period of 
training, the chances are the teaching 
will be indefinite and uncertain. In shop- 
work it is very likely to result in simply 
making things. The list need not be com- 
plete in the beginning, but it should be 
made as nearly complete as possible, and 
as each new item is determined, it should 
be added to the list. In this manner, the 
list soon becomes quite complete. Some- 
times an item may have been included 
which is found to be beyond the scope 
of the course. In this case it should be 
struck from the list. 

Not knowing the answer to the ques- 
tion “What is your aim in your course?” 
seriously endangers the future of indus- 
trial arts and vocational education. It is, 
therefore, advisable that shop teachers 





It seems almost trite to mention 


objectives as a necessity in plan- 


ning any educational course, yet 
how necessary are both the ref- 
erence to them and their use in 


curriculum planning. 





do some clear thinking in regard to the 
aims of their work. Too often a course 
is laid out and later a statement of aims 
is formulated to fit the course. What is 
needed, however, is, first, a statement of 
objectives, and then planning of a course 
which will contribute definitely to the 
attainment of these aims. 

Frequently, the young teacher who 
undertakes to study the various state- 
ments of objectives is soon bewildered 
by their variety, vagueness, and multi- 
plicity. In such a case, it might be well 
to think of the objectives of industrial 
arts and vocational education under sev- 
eral heads. In the first place, this type 
of work must contribute to the general 
objectives of public education, such as 
the development of citizenship, sound 
social attitudes, character, etc. In the 
second place, there are the general values 
or objectives which one may reasonably 
expect to be attained as a result of well- 
organized and carefully taught shop and 
drawing courses. Under this head may 
be: appreciation of the significance of 
modern industry; a deeper interest in 
production, materials, and skillful work; 
the development of initiative in situa- 
tions demanding manipulative skill and 
technical knowledge; and the develop- 
ment of constructive tendencies in boys. 
Both these types of objectives belong to 
the philosophy of, and are fundamental 
to, the successful planning and organiza- 


July, 1936 


tion of industrial arts and vocational 
education. But these are general and it 
is almost impossible at any time, in any 
individual case, to determine whether or 
not they have been realized, or just to 
what extent progress has been made 
toward their realization. Therefore, for 
the very practical purposes of planning 
a course of study, buying and arranging 
equipment, and organizing the details of 
shop and drawing work, it is necessary 
to set up very specific, immediate aims 
for that work. These aims may be re- 
garded as means by which we hope to 
realize the larger and more general ob- 
jectives. 

Shop teachers who have a clear vision 
of the values and possibilities of their 
work, and are taking full advantage of 
the great store of educative material to 
be found in a broadly and carefully or- 
ganized course, are not likely to have 
their work curtailed. With the urgent 
call for economy and for reduction in 
public expenditures, school boards are 
eliminating and reducing those depart- 
ments of work and activity which can- 
not prove the necessity of importance of 
its continuance. Therefore, the problem 
is not primarily that of making a verbal 
defense of industrial education in the 
schools, but that of strengthening and 
enriching the courses. The solution of 
this problem lies almost wholly in the 
hands of the teachers. If the shop teach- 
ers in the high schools and junior high 
schools will but realize the present situa- 
tion, and use all their power and know!l- 
edge to build up their courses, they can 
make a larger contribution to the de- 
velopment of this work than has been 
possible during the past ten years. 

It is necessary then (1) to think care- 
fully through the general objectives of 
public education, (2) to formulate the 
general values to be reasonably expected 
from a good rich course in industrial arts 
or vocational education, then (3) to 
state clearly a few definite immediate 
aims of the courses to be given, such 
aims to contribute definitely toward the 
realization of the general values and to 
be such that progress can be measured. 

Then there is the problem of working 
out projects. It will be clear to any 
teacher that if the pupil is furnished 
with such plans worked out in detail 
that do not call on his initiative, some 
planning, and thinking on his part before 
he can proceed with the building of the 
project, the student is not getting one 
of the most valuable lessons which in- 
dustrial arts and vocational education 
should furnish him. Pupils must be re- 
quired to make plans of their own. The 
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teacher should question the pupil about 
each step in the plan until he is sure 
the pupil knows how to proceed with the 
problem in detail. This planning by the 
pupil should never be neglected. And it 
is well that the teacher select the proj- 
ects so that the pupil will obtain greater 
practice in the skills ‘most frequently 
used. 

In selecting projects to be worked out 
in the shop, it will be well to remember 
that they should: 

1. Be simple enough to be within the 
capacity of the boy. 

2. Be possible of completion within 
a short time. 

3. Be easily constructed under school- 
shop conditions. 

4. Be useful in the estimation of the 
boy. 

5. Contain some of the principles the 
teacher wishes to teach. 

Nothing is more important in indus- 
trial work than that the problems of the 
shop shall be linked with other phases 
of school or home life. The boy should 
be taught to appreciate the fact that he 
must thoroughly plan jobs and get them 
done on time. This makes him think 
along constructive lines and helps him to 
execute his plans better. 
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In listing the outstanding points 
which would be considered as guiding 
principles in planning a course in wood- 
work, attention should be given to the 
following: 

1. Age of the pupils. 

2. Local community needs. 

3. Woodworking occupations epre- 
sented in the community. \ 

4. The students’ previous experience 
in work of this nature. 

5. Equipment available for teaching 
the course. 

6. Materials available for the course. 

7. General aims of the work (whether 
it be appreciational, finding, handy-man 
abilities —— like household repairs, hob- 
bies, or vocational). 

Just how are shop courses to be en- 
riched so as to realize the most use out 
of them? Clearly there are two methods 
of gaining information and experience of 
the desired kinds in the shop; one by 
performing intelligently and carefully 
the manual work of the shop course, and 
the other by attending shop talks, writ- 
ing essays, studying references, using 
shop and other technical texts, and by 
visiting factories and local construction 
jobs. To reach these ends sought, the 
specific aims would be as follows: (1) 
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To give as large a variety of experiences 
as possible in modern industrial proc- 
esses requiring manual skill and tech- 
nical information; (2) to give a large 
amount of technical and occupational 
information relating to typical modern 
industries, and (3) to teach the shop- 
work so as to develop as far as possible 
appreciation and initiative in the solu- 
tion of constructional problems. 

The shop teacher who has a vision of 
his larger opportunities will do more 
than keep his shop open just the re- 
quired number of hours or produce just 
the required number of projects. He will 
extend his kindly services into the per- 
sonal and home life of the student. He 
will use the schoolroom as a laboratory 
for working out bases for life efficiency 
and soul qualities so much in demand for 
genuine success. That type of teacher 
knows there is something to be taught as 
well as something to be made. The teach- 
er is the motive force behind the work. 
Upon his preparation, upon his vision, 
his initiative, his insight into human na- 
ture, his character, and his willingness 
to work and make his department better 
than he found it depends the progress of 
programs of. industrial arts and voca- 
tional education. 





Problems and Projects 


12-IN. OPEN-COCKPIT 
MOTORBOAT 
J. H. Werick, School No. 21, Buffalo, 
New York 


With the time for boat contests at hand, 
the motorboat described herewith will be 
an aid to both teacher and pupil interested 
in this type of project. Due to the simplic- 
ity of the design and the manner in which 
each step of procedure is given, it should 
arouse new interest in those who have 
given up boat building because of the 
trouble experienced in working with 
templates to the curves and _ irregular 
shapes involved. The design, aside from 
the modification of the hull’s sides, is an 
exact replica of one of the fastest small 
boats on the Niagara River, and although 
a straightedge is the only thing necessary 
to test the side or bottom shape of the 
hull, it still remains a perfect displace- 
ment hydroplane. The power plant may 
consist of six strands of 1/32 by %-in. 
rubber or a spring motor with a 13%-in. 
propeller. This is probably due to the slight 
amount of draft. The rudder assembly 
shown is of the simplest design and can be 
elaborated upon as seen fit. The type of 
boat can also be modified. If white pine 
or balsa not over 1/16 in. is used, a cruiser 
cabin with its roof not over % in. above 


the deck and starting at the front end of 
combing opening will work out nicely. A 
runabout type with windshield, instrument 
panel, seat and rear hatch can also be used. 











In this case, be sure to make the hatch 
cover removable so as to allow for the oil- 
ing of the motor and propeller shaft, or the 
replacement of rubber strands. If a larger 


12-inch motorboats 


Materials 


1 pe. 2%4x3%x12% 
1 pe. 3/32x3%x12% 
1 pe. 24%x3 


White pine or balsa wood 
White pine or balsa wood 
24-gauge commercial brass 


Hull 
Deck 
Rudder and propeller 


Tools and Supplies 


Nail set 

6-in. dividers 
Marking gauge 
Spokeshave 
Round-nose pliers 


Pencil 

Rule 

6-in. try-square 
Crosscut handsaw 
Rip handsaw 
Claw hammer 
Knife 

Jack plane 

Tin snips 


8-in. mill file 
Putty and knife 
3 Hand screws 


10-in. half-round rasp 


No, 20x %-in. brads 

No: 20x %-in. brass escutcheon pins 
Scratch awl 

Waterproof glue 

Paints or enamels 

Shellac 

Spar varnish 

No. 00, %, 1 sandpaper 

Thin stick or band-saw blade 
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boat is desired, increase the scale by inches 
or fractions thereof, and it still retains its 
original design. Increase the power plant 
accordingly. 

Competing against power boats of all 
descriptions ranging up to 2 ft. in length, 
an exact duplicate of this model, powered 
with a spring motor, took second prize in 
the city-wide model-boat contest sponsored 
by the Buffalo Evening News last season. 

Specifications: Making a 12-in. motor- 
boat of wood and metal construction. (This 
method of construction is suitable for 
boats up to 24 in. long.) 

Purpose: A piece of handwork which 
will afford hours of pleasure and pastime; 
one which will test your skill and patience, 
as the wood from which it is to be made 
is very soft, tools easily, and must be 
handled much more carefully. 

Hull Block 
Procedure: 

1. Select and cut out two pieces of clear 
white pine or balsa wood 1% by 3% by 
12% in. (It costs more and is harder to 
get material 2% in. thick in one piece.) 

2. Surface-plane sapwood surface of 
one of the pieces smooth and perfectly 
flat. Chalk this surface and proceed to 
plane up same surface of other board. Test 
for glue joint by rubbing this last planed 
surface upon chalked one of other piece. 
Place a No. 18 by 1-in. brad in each end 
of upper piece; turn pieces up on edge, 
set three hand screws temporarily, and 
then remove. 

3. Cover surfaces to be glued with an 
even but not too heavy coat of waterproof 
glue; bring these surfaces together, even up 
edges and drive brads in just far enough 
to hold firmly while clamping. Inspect glue 
joint and readjust clamps if necessary. Set 
aside to dry overnight. 

4. Get out material for deck; surface- 
plane one side, then gauge and plane to 
proper thickness. 

5. Remove clamps from hull block and 
hang them up upon rack. Surface-plane 
better large surface and mark “work face.” 
Plane better narrow surface in like manner 


WORK EDGE----~----~__ PROW-- > 





FIG. / 
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and mark “work edge.” Plane remaining 
surfaces fairly square to work face and 
work edge. 

6. Set marking gauge to one-half width 
of block, and gauge center or keel line on 


QW/DER -- 


FIG. 2 


work face and surface opposite, keeping 
head of gauge tight against work edge. 
7. On surface opposite work face, meas- 


ure in 3/16 in. from right-hand end of 
block and square line across from work 
edge. Mark it “prow,” and from this line, 
according to dimensions given on blueprint, 
lay out all other section lines in like manner; 
for development of top view of hull (Fig. 
2). Drive a No. 20 by %-in. brad part way 


STICK ---~~_ 
BRADS ---7-~ 





FIG. 3 


into block at each point. Place a thin piece 
of wood or piece of old band-saw blade 
From work face square all these lines across 
surface opposite work edge (see Fig. 1). 
8. On surface opposite work face, with 
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a pair of dividers set according to dimen- 
sions on blueprint, lay out all section points 
against the outside of the brads and then 
draw a line along outside of blade. Set 
dividers to radius for rear of hull and scribe 
line upon block (Fig. 3). 

9. On surface opposite work edge and in 
like manner lay out all section points for 
development of side view of hull and draw 
lines (Fig. 3). 

10. Show to instructor for his approval. 
He will saw it out or show you how. Save 
top scrap piece for use when holding hull 
in vise. 

11. Place a piece of soft 34-in. stock 
against bench stop and with back of boat 
against this, plane deck surface perfectly 
flat and smooth. 

12. Gauge lines on bottom of hull from 


SCRAP PIET. 
OECK LINE---~ 
— 






“oe 


prow to stern 3/16 in. from the outsides 
(Fig. 4). With plane and spokeshave, work 
off sides of hull from this line to edge of 
deck line. Clamp parts tight enough in vise 
so that it is impossible for any of them 





to move. Test surface with straight edge 
(Fig. 5). 

13: Remove bottom, gauge line on sawed 
surface of upper part of hull a scant 3/16 
in. in from outsides as in operation 12. 
Lay out inside stern line (Fig. 6). Saw 
through stern and complete cutting out in- 


HULL UPPER SN 
SAW CUT ---. 






INNER LINE --~ 
side. Glue saw cut at rear of hull with 
waterproof glue and fasten joint with two 
No. 20 by %-in. brass escutcheon pins. 
Be careful not to place pins too close to 
edge so as to avoid splitting. If a jig saw 
is available this saw cut will be eliminated. 

14. Lay deck surface upon piece of wood 


HERMAPHROUTE CALIPER---> 
HULL BOTTON--- \ 






saw Cu7T-- F/G. 7 
prepared for deck and with a pair of 
liermaphrodite calipers or dividers, draw a 
line 4% in. outside sides of hull. Draw line 
even with stern of hull. 
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15. Draw line along outsides of bottom 
¥ in. down from sawed surface (Fig. 7), 
then glue and clamp bottom to upper part 
of hull with waterproof glue keeping all 
edges even and using slant scrap piece 
from top of hull block to bring bottom 
and deck surfaces parallel. 

16. Saw out deck, then smooth and 
round side edges. Smooth stern edge 
square to face, round top edge, then sand 
all over with No. % sandpaper. Gauge a 
line on top surface 5/16 in. in from all 
edges and draw a center line from prow 
to stern. With parallel straight edge 3/16 
in. wide, begin at center line and lay out 
flooring of deck. Be sure not to draw any 
lines beyond 5/16-in. gauge line. 

17. Get out pieces for combing to proper 
size and shape, smooth and sand, then 
fasten to deck with waterproof glue. Set 
aside to dry. 

18. Remove clamps from hull and hang 
them upon rack. Finish shaping bottom of 
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hull from center or keel line to %-in. line 
using a straight edge to test surface (Fig. 
8). Sand all surfaces of hull except deck 
joint with No. 1, then No. % sandpaper. 
Get instructor's approval, then put on 
water line. Lay out propeller shaft tube 
hole center, then drill. 

19. Decide on color scheme, then paint. 
Outside of hull to receive at least two coats 
of flat and three coats of enamel, or three 
coats of flat and two coats of spar varnish. 
Inside of hull to receive one coat of flat 
and one of enamel or spar varnish. 

20. Saw out cockpit hole in deck, smooth 
off, then sand even with combing. Paint 
deck flooring natural finish, outside band 
to harmonize with hull. 

21. Get brass material for rudder, square 
up two edges with mill file. Lay out shape 
according to drawing, indent center of 
small circles in corners with scratch awl 
and punch out proper-sized hole. Cut out 
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References: Operation sheets “Squar- 
ing Up Process,” “Gluing Up Stock,” and 
“Wood Finishing.” (Stanley Charts Nos. 
101 and 111.) 

Related Material: This small boat is 
moved along in the water by the use of a 
screw propeller, the same as on large boats. 
The propeller works on the same principle 
as a wood screw when screwed into a piece 
of wood, the blades being a series of 
extremely coarse threads attached to a hub. 
The pitch or lead of a propeller’s blades 
determines the distance a boat moves for- 
ward. Disregarding slippage and churning 
a 10-in. pitch should move a boat ahead 
10 in. for each revolution. 


SCREW-DRIVER SHIELD 
Jos. J. Lukowitz, Milwaukee, 
Wisconsin 


The use of a screw driver of the proper 
size and shape of tip will help greatly in 
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to lines with snips and cold chisel, then 
smooth up all edges with mill file. Form 
loop around screw with pair of pliers. 

22. Install motor. Glue deck to hull and 
fasten joint with No. 20 by %-in. brass 
escutcheon pins. Mount rudder. 




















preventing the screw driver from slipping 
out of the screw slot and thus damaging 
the surface of the wood. 

In the hands of an eager boy, however, 
even a screw driver with a properly shaped 
tip frequently jumps the screw slot. The 
accompanying illustration shows how a 
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simple shield may be used to protect the 

work from being marred by a slipping A BENDING JIG 

screw driver. The shield consists of a piece A. H. Luehring, Indiana State Teachers 
of galvanized iron 4 in. square, having two College, Terre Haute, Indiana 
holes arranged as shown. The holes should Figures 1 and 2 represent a bending 
be large enough to permit the largest screw jig that was designed for bending parts 
head likely to be used to slip through of bench metal projects. It has been used 
easily. for several years in making parts of 
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jardiniere stands, umbrella racks, magazine 
baskets, table and floor lamps, footstools, 
piano benches, end tables, flowerpot stands, 
hanging baskets, and articles of that nature. 
It is suitable for bending steel up to 3/16 
in. thick by % in. wide. While definite 
dimensions are given for the radius pieces, 
other dimensions, of ‘course, may be used. 
The secret of making good scrolls for 
bench metal projects in high school is to 
make them without the use of a hammer, 
because high-school boys are too im- 
mature to: do- satisfactory work by the 
hammer method. Another advantage in 
using the jig is that one demonstration is 
sufficient for anybody to learn to use it. 

In using the jig, grip it in a machinist 
bench vise. Insert the end of the piece of 
steel to be curled in the 7/32-in. slot, 
Figure 1. Bend it around the radius pieces 
A and B. This may be all that is required 
for some pieces. If it is desired to make 
a spiral, put radius piece C in place and 
keep on going. Then put radius piece D in 
place and curl some more. Radius piece E 
is used to give the leg shown in F, Figure 
1, the back bend. If, when starting to bend, 
the piece tends to slip out of the slot, the 
setscrew in radius piece B may be set down 
to hold it. . 


SLAB FURNITURE 
W. Ben. Hunt, Hales Corners, 
Wisconsin 
Materials 

Slabs are the trimmings left after 
squaring up logs into lumber. See Figure 
1. In rural districts, there are portable 
sawmills to be found, where farmers have 
their logs sawed. Around these mills one 
can usually find a pile of slabwood from 
which choice pieces for making slab furni- 
ture may be selected. 

If one lives in the city, there are always 
fuel companies that handle cordwood and 
slabwood, even in this day of oil burners. 

The kind of wood varies, of course, with 
the locality. In the south, one may find 
slabs of cedar and cypress; in the west, 
redwood and fir; in the northern states, 
oak, birch, pine, bass, and the like. 

If the furniture to be made is to be left 
out of doors, oak, cypress, pine, and cedar 
are the best. If it is to be used in a log 
cabin or on the porch, any light wood will 
do. The lighter the wood for indoors, the 
better, because then the furniture may be 
made of thicker slabs and will look much 
sturdier than if made of a thinner hard- 
wood slab. The city fuel dealers will us- 
ually allow one to go over the piles of 
slabwood and pick out suitable pieces. 
The slabs are cut 4 ft. long. In rural dis- 
tricts and at all saw mills, the length varies 
with the length of the logs brought in. 
However, 4 ft. is a good length for benches 
and tables. 

Pick out slabs that run from 12 to 18 in. 
wide and from 3 to 6 in. in thickness at 
the thickest part. The bark, of course, is to 
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be left on in order to add beauty to ‘the 
finished piece. If benches with backs are 
to be made, pick out a few slabs about 6 
in. wide and about 1% in. thick. 

Saplings (Fig. 2) for legs, arms, and 
stretchers, also are needed. Here again the 
different localities yield different kinds of 
wood. If the saplings must be cut by the 
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make the work very much easier. If one 
is handy with or owns an adz, so much 
the better. Slabs finished with a sharp adz 
and sanded have a wonderful appearance. 
Preparation of the Material 

The preparation of slabs depends upon 
individual choice or ability. Some manu- 
facturers of slab furniture run the cut side 








Fig. 1. The rough slabs 


person using them, a trip into the country 
where woods and roadside brush abound 
is in order. If necessary, permission should 
be obtained from the owner to fell the 
saplings, and then the limbs and tops 
should be placed in heaps and not scattered 
all over the woods. 
swamps abound, farmers often cut poles 
in winter and stack them up. These are 
sold for various purposes, such as fence 


Where _ tamarack. 


of the slab over a jointer and then sand 
it. That looks very commercial and is not 
consistent with the bark that is left on the 
other side. Others run them over a jointer 
to level them and then plane them by hand 
to give them the proper touch. Another 
way, and this is the one usually used by 
the writer, is to plane off only enough of 
the rough sawed surface to get it smooth, 
leaving a trace of the saw marks. The 











Fig. 2. Saplings 


posts, gate posts, hay poles, etc. In such 
localities, saplings may be purchased for 
from 10 to 25 cents for a pole 15 to 25 
ft. long and 2 to 3 in. at the butt end. 

If tamarack is obtainable, it will be 
found easy to work. Saplings should run 
from 1 to 3 in. in diameter, depending on 
where they are to be used. If no tamarack 
is obtainable, any solid saplings will do. 
Ironwood, elm, ash, or any wood of a 
tough character free from knots or at least 
straight, the branches and knots can be 
trimmed off if need be. The saplings may 
be peeled or left with the bark on. Since 
slab furniture is not made of measured 
lumber, the dimensions given in this article 
are only general. 

If slabs are not readily obtainable, this 
type of furniture may be made of soft- 
wood planks from 2 to 3 in. in thickness 
and from 12 to 16 in. in width. These, of 
course, would be purchased at a lumber 
yard and should preferably be of pine, or 
other softwood. The legs for plank furni- 
ture may be made by slightly rounding off 
2 by 2-in. pieces of the same wood. ‘The 
method of constructing plank furniture is 
practically the same as that used for build- 
ing furniture with slabs and saplings. 


Tools 


Most of these rustic pieces may be 
made with an ax and a bit and brace, but 
other tools, such as the hand crosscut saw 
or bucksaw, a sharp hand ax, a drawknife, 
spokeshave, expansive bit, block plane, a 
few chisels, a hammer, and a mallet will 


large-toothed saws, especially circular 
saws, used for sawing lumber leave a 
rough surface with millions of splinters. 
After planing off the rougher portion, it is 
usually necessary to sandpaper the surface 
to remove these splinters. The edges and 
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needed, then leave the slabs outdoors for 
a night or so, so that the nail heads will 
rust and in that way blend with the red or 
brown bark. If the bark is oiled before the 
nails are rusted, the heads will always 
appear unsightly. 

The first thing to do in making the legs 
is to select one or more suitable saplings. 
Choose four pieces 17 in. long or longer 
and trim off all extending parts where 
limbs have been chopped off. This may be 
done with a knife or a spokeshave. Next, 
decide what size tenons are to be cut. As 
a rule, a little more than the bark of the 
piece having the smallest diameter is to be 
cut away. See Figure 4. Then set an ex- 





CIRCLE CUT 
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Fig. 5 
pansive bit to bore a hole to fit this tenon. 
The other three legs are then marked with 
the bit as is shown in Figure 5. The holes 
in the slab must be bored with the same 
setting of the bit. 

There are three ways in which legs or 
tenons may be fastened. Of course, if both 
the slab and the saplings used are well 
seasoned, one can simply put glue on the 























Fig. 3. The slab ready for use 


ends should be cut as shown in Figure 3. 
Edges and corners are rounded with a 
drawknife or spokeshave. 

When slabs with rough bark are used, it 
is advisable to trim down the rougher part 
of the bark with a drawknife. White pine, 
hemlock, and tatharack bark, when shaved 
off, produce a surface of rich reddish 
brown interlaced with purple. The bark of 
yellow birch should be left as it is. The 
different woods found in different localities 
will need different treatment. However, 
when the bark is to be shaved down, lay 
the slab face down on a bench of some 
sort and clamp one end down, or nail a 
stop at the end nearest the worker. Then, 
with a drawknife, take off just enough of 
the rougher bark to give it a nice appear- 
ance. 

Frequently, after slabs have been sub- 
jected to rain and snow, the bark loosens. 
This may be remedied by tacking the loose 
pieces down with shingle or lath nails after 
all work with the drawknife and bit is 
finished. Simply drive the nails wherever 
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tenon and drive it home. But this is not 
the case in most instances. Therefore, it is 
well to use other means of fastening. 

If a snug fit has been made, the leg may 
be driven home, and a large nail or spike 
driven in at an angle, as shown in Figure 
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Fig. 6 


Fig. 7 


6. This will do the trick, but there is no 
way of ever tightening such a leg should 
it loosen, except by driving another spike 
into it at another angle. 

The blind-wedge method shown in 
Figure 7 is another way. The tenon should 
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be fitted first, then a slot about 1% in. 
deep is sawed at right angles to the grain 
of the wood, and a wedge of hardwood cut 
to fit. The wedge is then set into the slot 
and the leg driven in place. The wedge 
spreads the end of the tenon and holds it 
firmly. When green saplings are used, 
another method may be employed by bor- 
ing the hole from the top of the slab all 
the way through, as is shown in Figure 8. 
If this method is used, the tenon is cut so 
that about % in. protrudes through the 
hole. Remove the leg and saw a slot down 
the center of the tenon and again drive it 
in place. Then drive a wedge in from the 
top and saw it off flush with the seat. Then 
when the wood dries and the legs loosen, 
the wedge may be driven in farther or a 








Fig. 8 


thicker wedge put in place of it. Where 
slabs are quite thick, holes may be bored 
and dowels driven in, as shown in Figure 
9. 
To fasten the rungs, use nails as was 
done for fastening the legs, or bore holes 
through them and tie them in place with 
rawhide thongs, as shown in Figure 10. 
The thongs should be cut % or % in. wide 
and soaked for about 12 hours before us- 
ing. Pull them up as tightly as possible and 
conceal the ends. When the rawhide dries, 
it will shrink and hold for ages, provided 
no dampness reaches it. Varnishing it will 
help to keep dampness out. This method 
gives the furniture an added pioneer touch. 


Finishing Slab Furniture 


To finish furniture of this type, the first 
requirement is to bugproof the bark. A 
thorough brushing of 3 parts boiled linseed 
oil and 1 part turpentine will take care of 
this. If the furniture is to be left outdoors, 
do not use this oil on the worked surfaces 
of the slab, as it tends to turn dark in 
time. Outdoor furniture stands up better 
if the slab tops are given several coats of 
spar varnish. For indoor use a light coat of 
walnut stain, thinned down with turpentine 
and a coat or two of shellac or varnish 
will do very nicely on the raw wood. The 
bark on indoor furniture, too, should be 
given a good brushing of linseed oil and 
turpentine. 

Sometimes the legs, rungs, and stretchers 
are made of peeled saplings. If the bark 
does not peel readily, it may be cut away 
with a drawknife. These peeled rounds 
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should be finished the same as the -slab 
tops. 


Making a Bench 


Select the slab that is to be used for the 
seat. Since the legs of these benches are 
usually set at an angle, it is well to make 
a jig, such as is shown in Figure 11, to act 
as a guide in boring the holes. The distance 
that the leg is set in from the edge and 
end of the slab depends upon the condi- 
tions. With thin slabs, it is best to bore 
the holes farther from the edge than on 
thicker slabs. For the average slab, the 
center of the hole should be about 41% in. 
from the end and from 2% to 3 in. from 
the edge. The angle on the boring jig 
should be between 15 and 20 deg. 

Assemble the bench as has already been 
described. After the legs have all been 














Fig. 11 
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its side and finish sawing off each leg. 

If rungs and stretchers are used, they 
should be thinner than the legs and the 
holes, and tenons should be 1 in. or even 
smaller if small saplings are used. When 
making a bench with rungs and stretchers, 
bore the holes, fit the legs and level off as 
before mentioned. Mark each leg as shown 
in Figure 13 with yellow crayon, so that 
it can be put back in the same position. 
Measure up 6 to 7 in. from the end of 
each leg and mark. Then place a rule as 








i : a 
Cmarxs TO SHOW : 
, ANGLE AT WHICH 
} TO BORE ‘ 
ay 
LENGTH ; 


RUNG 
Fig. 14 


shown in Figure 14 and draw a line along 
it. This gives the proper angle for the bor- 
ing. Then mark the place on the inner side 
of each leg to show where to bore. Lastly, 
measure how long the rung is to be, meas- 
uring from the center of each leg, as shown 
in Figure 14. When ready to assemble, fit 
the legs and rung together first. Then drive 
the legs into the seat or slab, and fasten 
everything. Rungs, as a rule, need no 
special fastening, but a 34-in. dowel or a 
nail will always help to keep them in place, 
especially when the bench is to be left out- 
doors. 





Fig. 


fastened into the slab, the bench will re- 
quire leveling. Set it on a level table or 
on the floor and level it up with small 
pieces of wood placed under the shorter 
legs as shown in Figure 12. Then use a 
piece of lumber of the right thickness as 
a saw guide (see Fig. 12). Saw halfway 
through each leg, then turn the bench on 


If a stretcher is to be added (see Fig. 
15), fit the legs and rungs on each end 
temporarily and then measure the length 
of the stretchers. As the rungs may be 
turned without changing anything, bore the 
holes for the stretcher ends in the center 
of each rung without any special marking. 

Fasten two lengths with their rung in 
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place at one end of the bench. Then 
assemble the other two legs with the rung 
and stretchers. Set them in place and drive 
everything together solidly. Dowels or 
nails may be used to fasten the ends of 
the stretchers. 


Backs 


Figure 16 shows a bench with back and 
arm rests. The arm rests may be left off, 
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but they add considerable strength to the 
back, Figure 17 shows front and end views 
of such a bench. Note that the arms are 
set out farther to the edge of the seat, and 
should be set at a slight angle outward and 
backward. Smaller slabs are used for the 
back, and if one can be found with a curve 
to it, so much the better. The side view 
shows how the back is set into the up- 


right. 

















Fig. 16. Slab bench with back 





Slab bench and chair 
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Fig. 17. Method of construction 
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The uprights are fastened into the slab 
just as is done with the legs. Then the 
back is simply set in and nailed on. Two 
narrow slabs may be used for the back 
instead of one wider one. 


CANDLEHOLDER 
Geo. G. Greene, Lane Technical High 
School, Chicago, Illinois 
This is a simple project for faceplate 
turning. Use a No. 1 lamp chimney and 
see that it does not fit too tightly in the 
socket. 
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SOLENOID ENGINE 


Frank D. Rohmer, Lincoln High 
School, Midland, Pennsylvania 

The solenoid engine is an interesting 
and practical project within the ability to 
make of the average tenth-grade machine- 
shop student. It is a splendid piece of 
laboratory apparatus as well as an instruc- 
tive toy. 

Solenoids are used in place of magnets 
where a long magnetic pull is required. 
The engine submitted having a %-in. 
stroke, demonstrates this quite effectively. 
Its pull will average about 14 oz. for the 
stroke. It operates on two standard dry 
cells hooked in series, and draws about 
three amperes. Solenoids are not very effi- 
cient on alternating current which this 
engine also demonstrates. However, it will 








224 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


July, 1936 















DLL NO. IE 


































TAP NO. 6-32 3,2 oy 
ann. no. c6 FES __& 
TAP MO 10-28 
One “PLONGER) ® * - ones naa 


PLUNGER - 0 ? REO-CR scat 


a bie] is 
% ze 
bo) “~” 


i BN he 


CONTACTOR - COPPER 
ONE REQ. 


Be 
7 





3 
“of 
“Io 


F ad ” 
ORVLL é e 


4 


Zz “ 
46 


DRILL iz _ PIPE THRO. 
: 


- oA? at 7 
— 


2 46 ‘x2 


J2 4 





5° 
BASE FLATTERN- ONE REQ - SHEET COFFLR 


Nf wore: ALL HOLES ARE 73” DIA. 
A" OTHERWISE NOTED. 


























SOLENOID CNGINE 

















QL 
etre LING 





4 
CO/L SUPPORT - COPPER 
ONE REQ -A” CONTROL END AND ONE 


REQ. 


ak 


“” 


-B” PLAIN END 
ORILL NO. 36 TAPNO. 6-32 


eRe, eee eee. 








ts 
2 ry 


Vita het 


eI 


Pe —+| iz Lee: 
aa + — 














any a 





ENO naan 5 7 SUPPORT BRACKET 
ONE REQ.- COPPER 


on TURN - THRO. 


OMLESS 


a aad ss 


CRANK PIN - ONE REQ. 


%. 


te 

NO. 6-32 76 
= 4 
ery 




















CONTROL ROD aswo OLSAS 
ONE REQ.AS SHOWN - BRASS 





CONNEC FING ROD 
STEEL - TWO REC. 


QRILL NO. 36 
TAP NO. 6-32 





Pi ae CR. STEEL END Set, 
“3 _ oe roa ” TWO REQ.- COPPER 
CROSS SEC 7/ON ORILL #~ a NO. 30 
OF BASE iE DD j 
+. af ; mi 
4 ROD THREAD na 4g g——+Z ahd 
ig NO. 10-24 if re 














CRANK-ONE REQ.- CR STEEL 


ORILL NO. 30 


ORL Z" 














ine Beakine 1s naan |e yl 
MN _ PLACE. ct - 
DRL NO. 36 “0 
wr: NO. 6-32 
Pot tee 
Aver eer 
. — om 








BEARING SUPPORT - TWO REQ 
C.D. S72 


ZEL 


LAGE. 









Details of engine. (See page 226 for other details and for circuit diagram) 
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LFA 
Part No. Re- Bill of Material 

No. quired Name Material Size 

1 2 Plunger Cold-Rolled Steel 370 Dia. x1% 

2 2 Coil Support Sheet Copper 1/16x1744x2%4 

. 1 Contactor Sheet Copper 1/16 x5 x17/16 
4 1 Base Sheet Copper 1/16x3x5 3/16 
5 1 End Contact Support Bracket Sheet Copper 1/16x1x2% 

6 2 End Contact Sheet Copper 1/16x 3% x9/16 

7 2 Connecting Rod Sheet Steel 1/16x%x1% 

8 1 Control Rod Brass Rod 3/16 Dia.x2% 

9 2 Control Rod Disks Brass Rod 3/16 x % Dia. 

10 1 Flywheel Cold-Rolled Steel % x 2% Dia. 

11 1 Crank Cold-Rolled Steel- 36x11/32 

12 1 Crank Pin Cold-Rolled Steel 29/64x 5/16 Dia. 
13 2 Bearing Support Cold-Drawn Steel 1%x11/16x15/16 
14 2 Spool Brass 1% Dia.x 1% 

15 2 Bearing Brass 5/16 Dia. x % 

16 2 Crank Bearing Brass Y% Dia.x % 

17 100ft. Coil Magnet Wire No. 20 d.c.c. 

18 1 Shaft Drill Rod 3x &% Dia. 

19 = Setscrews Drill Rod No. 6—32x% 
20 2 Wrist Pins Drill Rod ¥% x & Dia. 

21 2 Binding Posts Standard Screw 

22 2 Binding-Post Insulator Fiber Sheet % Dia. x 1/16 

23 1 End Contact Supports Fiber Block %x1x1% 

24 4+ Wood Screws Steel, Blued No. 1x %r.h. 

25 2 Bushings Hard Rubber ¥ Standard Socket 
26 = «16 Machine Screws Steel No. 6— 32x1 

27 2 Machine Screws Brass No. 6—32x1% 
28 8620 Nuts, Hexagonal Brass No. 6 — 32 

29 4 Washers Brass lg Dia. Standard 
30 2 Springs Brass \% Dia.x % 

31 1 Gear or Distance Piece Brass or steel Clock Pinion (Optional) 





Solenoid engine 


run at a very high rate on about eight volts 
as delivered by the ordinary 75-watt toy 
transformer. 

The photograph shows a “reverse” lever 
on the control end. This is not detailed 
on the drawings since it was added after 
the drawings and engine were completed. 
It is not needed, however, as the engine 
will run in either direction started. Should 
it be desired, the photograph shows it in 
sufficient detail. A small clock pinion acts 
as a “distance piece” (item No. 31 on the 
Bill of Material). This is soldered to the 
shaft, and it makes a splendid speed re- 
ducer when meshing with a larger clock 
gear. The crank pin bearings are soldered 
in to the large hole of the connecting rods. 
No “finish” is shown on the detailed parts 
as they are “finished all over.” 

This engine can be made on the lathe 
and with the ordinary bench tools as found 
in the average machine-shop section of an 
industrial-arts general shop. Nickle plating 
all metal parts and using nickle-plated 
machine screws will give the engine a de- 
cidedly workmanlike appearance. 


A TOY PISTOL 


E. A. Rerucha, Wakefield Township 
Schools, Wakefield, Michigan 


The toy pistol illustrated herewith, has 
been used by the author as a subject in 
seventh-grade shop sketching classes. Most 
boys are interested in pistols, and with that 
as an incentive the making of working 
drawings will receive the student’s best 
efforts in the application of drawing prin- 
ciples. The pistol makes an excellent sub- 
ject in that it involves making an assembly 
sketch, details, hidden lines, using of 
squares to define irregular curves, and mak- 
ing of a full-sized pattern. When used as 
a shop project, it will be found equally 
worth while in that it involves some of 
the tool processes to develop desired skills, 
and will hold the student’s interest because 
when completed he has something for en- 
tertainment during his leisure time. For, 
what boy does not want a pistol that really 
shoots a projectile? The pistol will shoot 
a projectile such as a stick from a penny 
sucker candy with sufficient force to punc- 
ture a newspaper at a distance of 25 ft. 

The material used is %4-in. stock. Panel 
board will serve the purpose nicely except 
for the inside barrel strips for which solid 
pieces must be used. A somewhat smaller 
model may be made out of cigar-box parts. 

When used as a drawing project, a 
demonstration with a model is first given to 
the students, and the details of construc- 
tion and the mechanism explained, as also 
the application of the various drawing 
principles involved. The students then 
make their drawing from this information 
on paper ruled to '%4-in. squares. They can 
thus make a full-sized dimensioned sketch 
and work out the details, such as the 
curvature. of the stock, the trigger, etc., 
themselves, since this information is not 
supp!ied to them directly, the aim being 








226 


to provide an opportunity for the expres- 
sion of original design as well as for the 
application of drawing principles. 

The mechanics of the pistol are as fol- 
lows: The driving force to the plunger 
is supplied by a %-in. rubber band at- 
tached as shown in the drawing. The trig- 
ger is free to move about the nail holding 
it in place. A spring made from a safety 
pin by cutting off the point and the catch, 
and bending not quite % inch of the ends 
at right angles to an axis through the cen- 
ter of the hole. This spring is fastened 
back of the trigger by means of a nail 


driven through the two sides. Its purpose - 


is to force the trigger forward and the 
prong or catch at the top of the trigger 
against the plunger. When the plunger is 
pulled back, the prong on the trigger will 
engage back of the shoulder of the plunger 
and hold the plunger against the tension 
of the rubber band until the trigger is 
pulled to release it. The projectile is pushed 
through from the muzzle. When the trigger 
releases the plunger, it strikes the projec- 
tile, sending it on its way. 

The round sticks from the ordinary 
penny sucker candies make fine projectiles. 
Cut off some of the wood on opposite sides 
on one end, as shown in the drawing, so 
that the front end of the projectile is 
slightly heavier. The projectile will then 
fly without tumbling. 

A sheet, of ordinary wrapping paper may 


4 
Toy Pistol 
ALL MATERIAL fa" STOCK UNLESS 
OTHERWISE NOICATED 
‘a 


£.A. RERUCHA — 
MICHIICA. 


INDUSTRIAL ARTS AND VOCATIONAL EDUCATION 


ARES 
“ia FIELO 


be marked out as a target and suspended 
so that the projectiles are free to pass 
through. The youngsters will have a merry 
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time trying out their marksmanship, and 
the author ventures to say that grown-ups 
too may confess a desire to try their luck. 
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Details of engine described on pages 223-225 
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WISCONSIN VOCATIONAL 
TEACHERS MEET 

The Wisconsin Vocational Association cele- 
brated the 25th anniversary of vocational 
schools in Wisconsin by a two-day conference 
at Madison on May 1 and 2, at which in- 
structors and directors of vocational educa- 
tion from 40 cities attended. The conference 
took on the form of a homecoming, and a 
number of oldtimers were present to witness 
the improvement which a quarter century of 
pioneering had made possible. Their presence 
also gave encouragement to the younger teach- 
ers to press on in the path blazed by their 
elders. 

The program was strong. Especially forceful 
were the speeches of Major Lester Prosser, 
Glenn Frank, and Edgerton. Music was gen- 
erously contributed by several school organ- 
izations. Enthusiasm was everywhere in evi- 
dence. The early feeling of uncertainty, group- 
ing, and lack of understanding, prevalent in 
1911, has given way to a tone of confidence, 
optimism, and determination. The vocational 
schools of Wisconsin know whither they are 
going. There was a professional air about all 
the program. 

It augurs well for the success of a plan when 
the several forces in the Commonwealth are 
behind it. At the Madison convention, it was 
apparent that employers, employees, and stu- 
dents, as well as educators, are working 
shoulder to shoulder to improve the plan of 
vocational education. The vocational schools 
of the state have hit their stride. Alterations 
in the law during these years have broadened 
and strengthened the program. Teachers and 
administrators have profited by experience and 
are in a much better position to cope with the 
peculiar problems incident to this part of the 
educational system. 

At the sectional meetings, as well as in the 
main groups at the convention, it was evident 
that all were in an optimistic mood, that there 
was a determination to push forward, with a 
record accomplishment, and that the voca- 
tional schools of Wisconsin are definitely ad- 
vancing toward the next milestone — the half- 
century mark. 


WEST VIRGINIA ASSOCIATION 
MEETING 

The fifteenth annual meeting of the South- 
ern West Virginia Industrial-Arts Association 
was held on April 25, in the New River State 
College at Montgomery, with President G. E. 
Best presiding. More than ‘100 teachers repre- 
senting all sections of West Virginia and parts 
of Ohio were in attendance. 

Following the address of welcome, by 
President E. S. Maclin, of New River State 
College, Mr. John R. Ludington, of Muncie, 
Ind., talked on “Industrial-Arts Problems in 
Smaller-School Programs,” and Mr. E. H. 
Shelton, Charleston, gave a demonstration in 
wood turning. 

At the afternoon session, Mr. Elroy W. 
Bollinger, of the University of North Dakota, 
discussed the subject, “Industrial Arts in the 
Changing Education,” in which he stressed 
that the most successful student is the one 
who is allowed to use his initiative, and whose 
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broad training fits him to become a useful 
citizen. Mr. J. E. Nelson, state supervisor of 
trade and industrial education, explained 
recent developments in trade-school education 
in the state to meet local demands. — Glenn 
E. Best. 


WESTERN WASHINGTON ASSOCIA- 
TION MEETS 

The Western Washington Association of In- 
dustrial Education held its meeting on April 
18, in the Monte Cristo Hotel, in Everett, 
Washington, with Mr. L. T. Small, of Everett, 
presiding. The topics “Should Information 
Concerning Local, Industries be Given by In- 
dustrial-Arts Teachers as Part of Their Teach- 
ing Program” was the subject of discussion by 
a panel consisting of W. H. Mulhollan, leader, 
Ray Dalton, Everett; Ed. McCullough, Bel- 
lingham; L. H. Lemmel, Seattle; D. R. Lin- 
coln, Mt. Vernon; and G. B. Wilch, Seattle. 

This was followed by talks on the subjects, 
“The Problem of Unemployed Youth,” by 
Rev. J. H. Wells, of Everett; and “The School, 
the Industry, and the Apprentice,” by Frank 
Walsh, Everett. 

On the afternoon program were Dr. R. E. 
Cook, Everett; J. J. White, Seattle, who spoke 
on “Co-ordination and Placement”; C. T. 
Miller, Tacoma, who talked on “Looking 
Ahead”; Herbert Ruckmick, Bellingham, who 
discussed “New Challenges for Industrial 
Arts”; A. H. Drews, Everett, who talked on 
“The New Washington Industrial-Education 
Association.” 

Following the program the group visited the 
all-city exhibit in the North Junior High 
School. 

At the business meeting, Mr. A. H. Drews 
was elected setretary-treasurer for the next 
year.— A. H. Drews. 


CONNECTICUT INDUSTRIAL-ARTS 
CONFERENCE 

The second conference of the Connecticut 
Industrial-Arts Association was held on May 
22 and 23, in the State Teachers’ College, at 
New Britain, with 100 members and guests in 
attendance. 

President Walter F. McAndrews presided at 
the sessions. The first speaker, Mr. Roland H. 
Spaulding, of New York University, speaking 
on the topic, “What Can be Done with Avia- 
tion,” said that groundwork and preliminary 
training will shortly be taught in the high 
and trade schools of the state. Mr. Carl 
Weiler, of New York City, who spoke on the 
subject, “Wrought Iron as Practiced in the 
School Laboratory,” gave an interesting lec- 
ture and demonstration on the possibilities of 
metalwork in the school. 

At the Saturday meeting, Dr. Earl S. Rus- 
sell, secretary of the Connecticut School 
Superintendents’ Association, stressing two 
points of value for industrial-arts “teachers, 
said that oftentimes too high a standard is 
demanded from all pupils, and he urged the 
encouragement of leisure-time activity and the 
providing of opportunities for co-operation. 
The address by Dr. Charles M. Herlihy, presi- 
dent of the State Teachers’ College, Fitchburg, 
Mass., stressed research work by educational 
agencies, urging that more time be given for 
the study of secondary education. He spoke 
of the need of getting leaders of education to 
come to the meetings. Mr. R. V. Billington, 
agent of the U. S. Office of Education, speak- 
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ing on the topic, “Future Craftsmen of 
America,” said that the sole purpose of this 
program is to provide leisure-time activity 
and is not intended to train for earning a live- 
lihood. 

The business meeting was presided over by 
President McAndrews. Mr. John Kiely pre- 
sented a report on membership, President 
Feuerstein submitted a report on the organi- 
zation of the New England Industrial-Aris 
Association, Mr. John Cave and Mr. John 
Conroy gave a report on the ten-year goal 
committee, and Mr. Feuerstein presented the 
report of the award committee on medals. A 
motion was made and approved that the office 
of third vice-president be created, and that 
the offices of the association be held for two- 
year terms, with the first vice-president auto- 
matically becoming president. The executive 
committee was empowered to make arrange- 
ments for the next conference. 

The following officers were elected for the 
next year: 

President, Walter McAndrews, Hartford; 
first vice-president, Frank S. Whitman, Bridge- 
port; second vice-president, Lewis Hall, New 
Haven; third vice-president, Fred Martin, 
Bridgeport; secretary, Harry A. Barnicle, 
Hartford; treasurer, George S. Duncan, New 
Haven. — Harry A. Barnicle. 


WESTERN ILLINOIS INDUSTRIAL- 
ARTS ROUND TABLE 

The May meeting of the Western Illinois 
Industrial-Arts Round Table was held on May 
13, in Monmouth, with 31 instructors, repre- 
senting Aledo, East Moline, Galesburg, 
Kewanee, Moline, Monmouth, Sherrard, Ma- 
comb, and other communities, in attendance. 

Mr. S. W. Morgan presided at the sessions. 
Mr. Wayne Wetzel, of the Macomb Teachers’ 
College, the first speaker, gave a short talk 
on the topic, “Objectives.” Mr. Wood, of 
Davenport, Iowa, who followed, extended an 
invitation to the group to visit the annual 
exhibit in Davenport from May 23 to 24. Mr. 
Nelson, of Monmouth, gave a talk on “Prin- 
ciples of Mechanical Perspective.” A visit to 
the Monmouth Pottery, followed the discus- 
sion. 

The next meeting will be held October 7, at 
East Moline. — Paul V. McMorris. 


ARIZONA INDUSTRIAL-ARTS 
ASSOCIATION MEETS 

The Arizona Industrial-Arts Association 
held its spring meeting on May 9, in the State 
College at Tempe, in connection with the state 
industrial-arts exhibit, sponsored by the Amer- 
ican Association of Engineers. 

At the morning session there was a discus- 
sion of the course of study for elementary 
schools, plans for strengthening the state 
organization, and steps to be taken looking 
toward the future of industrial arts in 
Arizona. A committee was appointed to make 
a state-wide survey of industrial-arts pro- 
grams for the development of a new course of 
study for secondary schools. The speakers who 
participated in the program were Mr. Goff, 
of Phoenix, who talked on forging; Mr. 
Shehane, of Phoenix, who explained the course 
of study for a six weeks’ unit in elementary 
electricity. At the annual banquet fer engineers, 
Mr. J. C. Lincoln, president of the Lincoln 
Electric Company, was the principal speaker, 
talking on the subject of “Welding.” 
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The afternoon session was a round-table 
discussion of general problems of industrial- 
arts teachers, with Mr: H. L. Stiles, of Nogales, 
presiding. 

The next meeting will take place next fall, 
at the State Teachers’ Institute, -Phoenix. — 
Wilbur S. Nay. 


AMERICAN HOME-ECONOMICS 
ASSOCIATION TO MEET 

The annual meeting of the American Home- 
Economics Association will be held from July 
6 to 10, in Seattle, Wash. 

The sessions will be held in the Olympic 
Hotel and the Plymouth Church. There will 
be an exhibit of historic textiles and costumes. 


KENTUCKY INDUSTRIAL-ARTS 
TEACHERS MEET 

The industrial-arts teachers of Kentucky 
held their annual meeting in Louisville, in 
connection with the Kentucky Education 
Association, from April 15 to 18. 

The convention centered its attention on the 
building up of a strong state organization. 
Following talks by E. W. Lockin of Berea 
College, L. T. Smith of Bowling Green Teach- 
ers’ College, C. L. Jordan of the DuPont High 
School, Louisville, John A. Whitesel of the 
Dayton High School, and Roy A. Lawrence 
of Louisville, a committee was, appointed to 
make plans for the strengthening of the organ- 
ization. 

A part of the plan is to complete a system 
of district associations for the entire state to 
correspond with the Northern Kentucky In- 
dustrial-Arts Association. The committee, com- 
prising Noble G. Deniston, Richmond Teach- 
ers’ College; L. T. Smith, Bowling Green 
Teachers’ College; Jessie T. Mays, Morehead 
Teachers’ College; E. W. Lockin of Berea 
College; R. A. Lawrence of Louisville; and 
John A. Whitesel of Dayton will conduct a 
series of meetings of the various district asso- 
ciations during the year 1936-37. 

The last of the year’s luncheon meetings of 
the North Kentucky Industrial-Arts Associa- 
tion was held May 4, at Covington, where a 
tour was made of the school shops. A group 
of 60 teachers, including guests from Cincin- 
nati and Louisville, listened to an address by 
Dr. William A. Cook, of the University of 
Cincinnati, and Principal of Dayton High 
School. Elmer W. Christy of Cincinnati, and 
A. N. May, of the University of Kentucky, 
were made honorary members of the Associa- 
tion. 

Officers elected for the next year are as fol- 
lows: President, Louis H. Rogge, Louisville; 
Vice-president, Hugh L. Oakley, Georgetown; 
Secretary, John A. Whitesel, Dayton. — John 
A. Whitesel. 


MINNESOTA TEACHERS MEET 

The sectional meeting of the Schoolmen’s 
Week, held April 7, at the University of 
Minnesota, in Minneapolis, attracted 95 in- 
dustrial-arts teachers of the state. Mr. A. L. 
W. Johnson, of St. Cloud, presided. 

Mr. Dean Schweickhart gave a talk on the 
A. V. A., while Mr. Morgan distributed a 
pamphlet entitled Viewpoints in Vocational 
Education, relating to a study made by the 
Minnesota committee; and Mr. Bauman read 
a paper on “Art and Its Relationship to In- 
dustrial Arts.” Mr. Picha followed with a 
demonstration on soldering pewter. 
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The meeting closed with the election of.the 
following officers: President, Mr. R. S. Fawver, 
Mountain Lake; secretary, Mr. G. V. Tyrrell, 
Riverton. — G. V. Tyrrell. 


Personal News 











PROFESSOR FRED C. WHITCOMB 
HONORED 


Prof. Fred C. Whitcomb was guest of honor 
at a testimonal banquef, held in Ogden Hall 
of Miami University, Oxford, Ohio, in honor 
of the completion of thirty years of service 
as head of the department of industrial edu- 
catién and director of the division of practical 
arts. 





FRED C. WHITCOMB 
Director, Division of Practical 
Arts, Miami University 


The luncheon was sponsored by the Gamma 
Chapter of Epsilon Pi Tau, a national honor- 
ary fraternity in industrial arts and vocational 
education, and was attended by 125 invited 
guests. Prof. William D. Stoner, associate pro- 
fessor of industrial education, acted as chair- 
man of the luncheon arrangements, and Dr. 
Harvey C. Minnich, of the School ef Educa- 
tion, was toastmaster. Among the speakers 
were Pres. A. H. Upham, Dr. E. J. Ashbaugh, 
Dr. J. W. Heckert, Dr. B. M. Davis, Prof. A. 
A. Grinnell, and Prof. Whitcomb. 

Prof. Whitcomb is a graduate of Franklin 
College, and holds a diploma from Teachers 
College, Columbia, a B.S. degree from Frank- 
lin College, and has completed other special 
work in Pratt Institute. After ten years’ serv- 
ice as a teacher and principal, he went to 
Miami University in 1903, and for the past 
thirty years has acted as head of the depart- 
ment of industrial education at that institu- 
tion. 





@, Mr. Cuartes A. Burt, head of the prac- 
tical-arts department, State Teachers College, 
Trenton, N. J., has retired after 42 years of 
teaching. 

C, Mr. Frep O. Armstronc has been ap- 
pointed director of the practical-arts depart- 
ment of the State Teachers College, Trenton, 
1 Aes 
C, Mr. Paut N. Wencer, manual-arts super- 
visor, Public Schools, Greenwich, Conn., has 
received the degree of doctor of education 
from New York University. 
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School-Shop 
Equipment News 


NEW LATHE TOOL INSTRUCTION 
BOOKLETS 

Two booklets, How to Cut Screw Threads, 
and How to Grind Lathe Tool Cutter Bits, 
have been issued by the South Bend Lathe 
Works, South Bend, Ind. These booklets are 
written so that they are easily. understood. 
They are well illustrated, and offer the pupil 
a clear-cut idea of each operation. They may 
be had at a very nominal cost. 

The first booklet, How to Cut Screw 
Threads, covers the whole subject thoroughly, 
gives a step-by-step description of the process, 
and includes formulas, tables, and definitions 
of terms relating to screw threads. 

The second booklet, How to Grind Lathe 
Tool Cutter Bits, describes the methods for 
grinding all types of lathe bits, illustrates the 
angles to which each cutter bit must be 
ground, points out the applications for which 
each tool is to be used, and shows the manner 
of applying the tool to the work to obtain 
the maximum efficiency. 


CHANGES IN PERSONNEL OF 
ATKINS COMPANY 


The E. C. Atkins Company, saw manufac- 
turers, of Indianapolis, Ind., have announced 
a number of changes in the firm. 

Mr. E. C. Atkins, formerly superintendent 
of the company, has been made first vice- 
president; Mr. Keyes W. Atkins, vice-presi- 
dent in charge of sales and advertising; and 
Mr. H. C. Atkins, Jr., superintendent. These 
young men, all capable in their respective 
fields, will continue carrying on the business 
on the principles of fairness for which the 
Atkins firm always has been known. 


SAMPLES OF CABINET WOODS 

Albert Constantine and Son, Inc., 797 East 
135th Street, New York City, who are 
equipped to supply veneers, American black 
walnut, and other fine cabinet woods, have 
prepared a collection of samples of 50 differ- 
ent kinds of fine cabinet woods from the 
forests of 21 countries. 

These samples may be kept in the box in 
which they are shipped, or they may be 
mounted and finished. 

The samples are neatly labeled for identifi- 
cation purposes and may be obtained at a very 
nominal price. Complete information may be 
obtained by writing to the Constantine Com- 
pany, New York City. 

ANNOUNCE NEW SERIES OF WALL 
CHARTS 

The Stanley Rule & Level Company, New 
Britain, Conn., are reissuing their series of 32 
wall charts, showing the details of hand ‘cols 
and their correct uses in a new form. The 
new charts, 18 by 14 in. in size, are printed 
on both sides of heavy cardboard. They are 
lacquered, and provided with two brass eye- 
lets across the top for hanging. The charts 
are printed in large type, making it easy for 
junior- and senior-high-school students to see 
and learn the details regarding the proper use 
of tools. A nominal charge is made for the 
charts. 











July, 1936 





and provide a publicity 
program for the school 


You need some vehicle of expres- 
~.sion with which to interpret or to sell 
oe a a me tka 


TEACH 
PRINTING 


dignified means of generating desira- 
ble publicity, produced by the students 
under school control. 

More than this a Printing Depart- 
ment will confer countless educational 


nN 
benefits which demonstrate the prac- 


Department of Education _ tical application of academic study. 
AMERICAN TYPE FOUNDERS, Elizabeth, N. J. 





‘Types Used: Franklin Gothic Condensed and Century Schoolbook Family 
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LEADERSHIP — 


Assured in the 
“OLIVER” Junior Line 


No. 192—18” Ball Bearing, Motor Driven Band 
Sawing Machine. Built in many types and sizes, 
these ?_ = have made for themselves a most 

iabl i quality, efficiency and 





popularity. — 


The flexibility and completeness of the machine 
illustrated plus its ieepadelien economical and safe 
operation makes it ideal for school use. 


Can be used for sawing wood, metal or other 
materials. 


Equipped with 4 iin sew Mode, slogies fence, ef 
my cut —y r table ve an 
heouan of aliens Write f for Gibeulece descel- 


jg any OLIVER  enechine. 
OLIVER MACHINERY CO. 





Grand Rapids, Michigan 











NEXT TERM: ::> 


Most T 
THE CHARTIER TOOL HOLDER is inexpensive 
means of accurately emery ot srnd stones 





side of 
SPECIAL TRIAL OFFER 
Chartier 


DRIVER POWER TOOLS 
MEET ALL SCHOOL SHOP 
REQUIREMENTS 


Three complete lines, incorporating the most modern approved safety 
appliances, latest design, and proven stability. 
Manufacturers of 

















ein eaaladie whe te. eons os ret Oy BC ball 
Check of money order for $14.50, Shipped postpaid. Ilustrsted directions with each 
holder. Or send for descriptive literature. 

Chartier Tool Hoider 7312 Bennett ) ty ER Mlinois 











Lathes . —- 
— Flexible Shafts 
Jig Saws Sistes 
Band Saws Write Dept. 876 
Bench and Motor Grinders SERVIC EGY for descriptive catalog. 
WALKER -TURNER CO. Inc. Plainfield, N. J. 

















Lathe 











A Multi-Speed Lathe 
of Unlimited Capacity 
A complete capacity lathe 
turns anything from candle- 
sticks to oor lamp columns. 
The new Wallace No. 46 


eliminate any “impossible” 


| jobs. Heavily designed to 
meet the particular require- 


140 S. California Ave. 





in your shop will 


Sold in 1, ,5& 20 Ib. spools 


ANY SOLDERING WORK 





done better and more neatly with Gardiner 
. Flow tilled Solder. Its = high quality as- 

sures permanent to use—saves both 
} time and material. Used = ‘industriel plants and 

mechanics everywhere 

Due to the most modem production pe 
Gardiner Solder costs less than even ordinary sol- 
dets. Sold by hardware and mill supply dealers. 
A generous free sample will be sent to instructors 
upon request. 

We also make a complete line of babbitts, cast- 
SS ae metals, and bar and solid wire solders. 





in small h 
ments of school users. Write 
today for complete infor- ss 
mation. «& *. % 
J.D.WALLACE & CO. oc 


NY 
Chicago, Ill. 














4822 SO. CAMPBELL AVE., mee iLL. 
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New Publications 





Model Boats for Boys 

By Claude William Horst. Paper, 734 by 11, 
47 pages. Price, 90 cents. Published by The 
Manual Arts Press, Peoria, Ill. 

In this book the author describes the making 
of four different types of model boats. He 
shows how to use both the block method and 
the lift method of construction. There is also 
a chapter on fittings and hardware, and on 
regatta organization. 

Designs for Wood-Carving 

By Herbert W. Faulkner. Paper, 1234 by 
9%, illustrated. Published by Harper and 
Brothers, New York City. 


This is a supplement to Wood-Carving as a 
Hobby by the same author. There are 19 pages 
of excell2nt carving designs. These are accom- 
panied by a sheet of tracing paper ruled off 
in large, medium, and small squares. Placing 
this tracing paper over any of the designs, 
permits the copying of the design to a smaller 
or larger scale. 

Navy Yard Apprentice Training 

An 8% by 11%, 12-page reprint of an article 
by L. Q. Moss, which appeared in Marine 
Engineering and Ship Age, October, 1935. 
These reprints may be obtained from Mr. L. 
Q. Moss, U. S. Navy Yard, Philadelphia, Pa., 
at 15 cents each. 

The article contains a historic account of 
apprenticeship as carried on in the U. S. Navy, 
since the establishment of the Navy Yards in 


1799. It also describes the training program 
and shows the various forms that are used in 
carrying on the instructional work. 

Teacher Training 

By University of Akron in co-operation with 
State Board for Vocational Education, Trades 
and Industries, Columbus, Ohio. 

Paper, 8% by 10%, 114 mimeographed 
pages. 

This book contains apprentice-training pro- 
grams in the metal trades. The material is 
treated under six chapters. Chapter I, “Selec- 
tion of Persons to be Trained”; Chapter II, 
“Administrative Details of Apprentice Train- 
ing-Programs”; Chapter III, “Development of 
Course of Study Content”; Chapter IV, 
“Teaching Procedure”; Chapter V, “Biblio- 
graphical Material,” and Chapter VI, “Con- 
clusions and Recommendations.” 





School Shop Shopping Guide 


United States Blue Print Paper Co. 
A complete line of Drafts M Materials for Schools 
Let us quote on your requirements 


United States Blue Print Paper Co. Co. 
*207 South Wabash Ave. | 








FREE 
SAMPLES 


for teachers of 
auto mechanics 


and their students 


Teachers: How ma 
students have you? 














RHODES COMBINATION 164 23 
inch Shaper and 334-Inch Slotter Sizes = Styles 
ty average a. 8 Beall at Quality Clamps 
floor space and power 

ments. ae tional instruc- 
tional value. rite for details 


THE RHODES MFG. CO. 
Waltham, Mass. 


KEY NOVELTIES AND BLUE PRINTS 
we, 1-A. Bo Peep 21”, Tulip Girl 22”, Sun Bonnet Girl 
ey Girl wea ¢ Sprinkler 26”, oe Boy and Girl 





























































































































































PEP MFG. CO. 
INCORPORATED Stops 8”, Duck 12”, Large 
Ne. "2-A. Little Girl sitting down, 21”, Dutch Girl with => Write for Our New Catalog <— 
33 W. 4tad & Boe tecate‘puak Sratls Rabu TI Bios wind'sess™ THE CINCINNATI TOOL CO. 
New York We 3 Fee ee et nr oe” Dash Ber, with. Best Waverly and Main Ave. Cincinnati, Ohio 
Dutch Girl with Flowers 20" Butler Sekine Stand 
Tales s sw of Crane 21”, Blue Jay 9”x4”, Rabbit 
INDUSTRIAL FURNACES fitg'rat nik Selma grees ame Be 3 
d BURNERS Ms. SA SROMTE sane and, Match, 0, Card, Holder, WALNUT 
ae meme dae kee awe as | The O'BRIEN LUMBER CO. 
every requirem ha Te Sa esoped on request for schools: Walnut, Cherry, 2655 Ss. ROBEY ST. CHICAGO 
Oven Furnaces, Pot Fur- 
Ayr dal KEY NOVELTIES & LUMBER Co., Operating our own kilns assures you of 
eae pat ol hal ‘century for Quality and Service. 
American Gas Fumace Co. DOMESTIC HARDWOODS 
penetra nbieber a: KNIVES OF QUALITY MAHOGANY 
BOEHM BINDERY MURPH 
* Book Manufacturers io S 
* Magazine —" Pn bt, af 7-4 RATIONAL 
* School Annuals 
Dept. I. A. V.E. ee MECHANICAL 
104 E. Mason St. Milwaukee, Wis. made than Robert Murphy’s. DR AWING 
Over 85 of experience, re- 
able b and experi knives st sachet Fischer and Greene 
Materials for Brush Making perineal per Bons dirs Sound ~~ 3 nti pres- 
Aste ¥ entation, and reasonable price 
be lined Honey Hair, Hai, Brn Bristle and Tempice — te and STA SHARP. pcan 9 to ——s aa the 
ta lengths outstanding m anical-drawin; 
cut to size. CE pe ean F HTS copypiate catalog value on the market today. . 
E. B. & A. C. WHITING CO. ROBERT MURPHY'S SONS CO. 60 cents 
Burlington, Vermont AYER, Established 1850 MASS. BRUCE-MILWAUKEE 
You Can‘’t Beat a 
area EE] |p 
8 qt.. .$36 
pane sex 2 ane LECTRO-TYPERS “A COMPLETE 
Re ate aees| 1 e REPRODUCTION 
Ferough we and Fault- be of service to ‘the TOP OF A TABLE” 
(ema at c ly sae vt mie rnp school printshop. ba st 
TEED—end OK'd by the Promptness and quality wziptins lew Gan 320 Bes, Re ond crores tenet of bet 
stands alone above assured. wn Ou Wie ae adaae ge a 
ahhen? 3 Angee a Forms returned same Bae sats on 2 wits anes 
o Ieaher etubendens day received. eral toca cnt ining ample tap pense 
specify size and volt- 
wun Badger Electrotype Ce. Wtf comle dh 
Russell El Co. 600 Montgomery Bidg. OZALID CORPORATION 
340 W. Haron St 407 East Michigan St., Milwaukee, Wis. 354 Fourth Avenue, New York, N. ¥. 
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